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Syllabus

The purpose of this navigation study was to determine if the
recommendations presented in the Interim Review of Reports on Charleston
Harbor were still justified under the WRC Principles and Standards.

Various solutions to the prbb]ems and needs of continued harbor
development were analyzed. Based on the results of this analysis and
demonstrated interest by private industry and local authorities, it
is concluded that the most feasible plan for satisfying future harbor
needs consists of deepening the existing Charleston Harbor and Shipyard
River channels. Minor channel widening and improving the anchorage
and turning basins to commensurate depths with the channels will be
provided. Therefore, it is recommended that the existing projects
for Charleston Harbor and Shipyard River, South Carolina, be modified
to provide for the construction and maintenance of a 40-foot and 38-foot
Federal navigation project in Charleston Harbor (Cooper River) and
Shipyard River.

Construction would be by the United States after congressional
authorization and funding and after receipt of the non-Federal share
of the cost. The total Federal first cost for the recommended plan
of improvement would be $47,541,000 and the total non-Federal first
cost would be $9,637,000. The estimated average annual benefits and
benefit-cost ratio are $16,784,000 and 2.11 to 1.0, respectively.

Following construction, the Federal Government would maintain
project depths in the improved channel. Non-Federal interests would
maintain all levees and spillways of project disposal areas and com-
mensurate depth at dock facilities. Studies show that ocean disposal
is the most economical means of disposing of dredged material from the
proposed modifications to Charleston Harbor. There is a possibility that
the special equipment required to transport the dredged material to sea
may not be available in time for initial construction of the project;
therefore, the use of upland areas on Daniel Island is being used to

R-11-20-80

R N D

ey e T

e TR gy a7




ey

Iy

estimate costs and environmental impacts. Disposal of dredged material
during construction operations would be as follows: ;

(1) Continued use of Morris Island and the offshore disposal area 5
for the anchorage and entrance channel and outer bar, respectively; and, §

(2) Inland disposal areas located on and northward of Daniel 1sland
ind above the existing marshes for the upper harbor reaches. '

Oredging in the entrance channel and outer bar would be by either
Government-owned or contractor hopper dredge with the remaining work
being accomplished by contract pipeline dredge. .
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CHARLESTON HARBOR

PHASE1 A E & D STUDIES

Introduction

The great importance of the Port of Charleston to the economic
and social well-being of the citizens of South Carolina has long been
recognized. If the port is to continue as a viable and safe harbor,
adequate terminal facilities and navigation channels must be provided.
Otherwise the port will stagnate economically and become ineffective
in accommodating the needs of its many dependents, thereby adversely
affecting the maritime contribution to the state's economy.

STUDY AUTHORITY

This study was authorized by the 94th Congress in Section 101 of
the Water Resources Act of 1976. The interim review of reports on
Charleston Harbor is contained in House Document 94-436, 94th Congress,
2nd Session. It was referred to the Committee on Public Works and
Transportation and ordered to be printed with illustrations on
April 2, 1976.

SCOPE OF STUDY

Engineering, economic/commerce, and environmental studies were
made in the depth and detail needed to permit plan selection and
to determine its feasibility. Economic studies included investigations

S gt 3+ p

to determine the present and prospective commerce to be moved over the
waterway. Engineering studies included investigations to determine
the present and future size of vessels, channel dimensions required

R 5-22-80




to accommodate vessels transiting the waterway, and estimates of the
cost of constructing and maintaining contemplated modifications. En-
vironmental studies were conducted to evaluate the effects of contem-
plated modifications on water quality, wetlands, recreation, fish and
wildlife, and cultural resources. Studies included chemical analysis
of bottom sediments, effects of water quality changes from dredging
and disposal of material on planktonic species and larval estuarine
fish, and evaluation and inventory of marshlands.

STUDY PARTICIPANTS AND COORDINATION

Charleston District was assigned the responsibility for the conduct
and coordination of this study, consolidation of information from other
agencies and local interests, formulation of a plan and preparation of
this report. A multi-disciplinary team was used to accomplish these
tasks. The team was composed of a project engineer, biologist, economist, :
cost estimator, and a foundations and material specialist. Additional f
assistance was provided by real estate appraisers, surveyors, and others
as specific data and analysis were required. L

A1l known interested Federal, state, and local agencies and
individuals were notified of the initiation of this study. Numerous
conferences were held with representatives of the South Carolina State
Ports Authority and private industry. The District Engineer coordinated
the study with the U. S. Fish and Wildlife Service and the Environmental
Protection Agency as well as with appropriate state and local agencies.
A public meeting was held 5 February 1980.

PRIOR STUDIES AND REPORTS

Information regarding prior reports that authorized the existing
Federal navigation projects for Charleston Harbor and Shipyard River,
South Carolina, are listed in Section A of Appendix 1 of the interim
review of reports on Charleston Harbor, dated 9 October 1974.

R 5-22-80




STUDIES BY OTHERS

As part of the evaluation of alternatives, bioassays, benthic
and sedimentologic studies were conducted under contract to demon-
strate the acceptability of material from Charleston Harbor for
ocean disposal. Summaries of these studies are included in the Sup-
plemental Information Report.

THE REPORT AND STUDY PROCESS

The interim review of reports on Charleston Harbor (HD 94-436) was
submitted to Congress on 29 March 1976 by the Secretary of the Army. This
report, completed in October 1974, recommended that the existing project
be enlarged to provide, in general, for channel depths of 42 feet in the
outer bar and jetty channel, 40 feet in Charleston Harbor and 38 feet in
Shipyard River. Additional channel and basin widening were also included
in the recommended plan. These improvements were deemed necessary to meet
the expected harbor growth and provide for safe navigation while minimizing
undesirable effects on the environment of the area. The benefits that would
accrue from the implementation of these improvements would be derived from
savings in transportation costs by the use of larger vessels and reductions
in existing hazards to navigation.

The Phase,l AE&D Studies on Charleston Harbor were authorized by
the 94th Congress in Section 101 of the Water Resources Act of 1976.
This authorization required the Charleston District to review the data
contained in the review of reports and changes which have taken placed
which would affect the formulation as presented in the report. The
project was formulated in accordance with the Water Resource Council's
"Principles and Standards for Planning Water and Related Land Resources."

The steps necessary to implement the navigation plan of improvement
for Charleston Harbor and Shipyard River, as recommended in this Phase I
AE&D Study, can be summarized as follows:

R 5-22-80




Review of the report by the Corps of Engineers' South Atlantic
Division, the Board of Engineers for Rivers and Harbors, and the
Office of the Chief of Engineers.

The Chief of Engineers transmits the report to the Governor of
South Carolina and interested Federal agencies for formal review and
comment. Following the above state and interagency review, the final
report of the Chief of Engineers would be forwarded to the Secretary
of the Army. The Secretary would then seek the comments of the Water
Resources Council. The function of the WRC review is to advise the
agency head and OMB, through an impartial statement of reveiw findings,
whether the plan or project is ia consonance with the Principles and
Standards, the President's- Wate¥ Resources Policy initiatives, and the
forthcoming WRC planning procedures manual. The WRC review will be
independent of the review and analysis by OCE, the staff of the Assistant
Secretary of the Army for Civil Works and OMB.

Congressional authorization of modification of the Charleston
Harbor deep-water navigation prpject would then be required. This pro-
cedure would include appropriate review and hearings by the Public Works
Committees.

L ]

If the project is authorized, the Chief of Engineers would then
have to include funds for the Phase Il AE&D studies and for plans and
specifications.

If the Congress appropriates the necessary initial funds, formal
assurances of local cooperation would be requested from non-Federal
interests.
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Plans, specifications, and a detailed engineering estimate of

cost would then be prepared by the District Engineer, bids invited,
and a contract awarded. At this time, the necessary local actions
would be required.

It is not possible to accurately estimate a schedule for the above
_steps. However, once the project is authorized and initially funded,
it would be possible to complete design and construction within four
years if subsequent appropriations were forthcoming as needed.

Problem Identification

The selection of the best plan of improvement for Charleston Harbor
involved the comparison of the various alternatives which met the
formulation and evaluation criteria outlined earlier. Consideration was
given to environmental effects, social well-being, the regional develop-
ment and the national economic development. During the preauthorization
studies, all alternatives were presented for public consideration and
evaluation at the Plan Formulation Public Meeting held in Charleston on
20 June 1974. The plans considered in this report were presented at a
public meeting held 5 February 1980.

NATIONAL OBJECTIVE

The Water Resource Council's "Principles and Standards" (P & S)
require that Federal and Federally-assisted water and related land
planning be directed to achieve National Economic Development (NED)
and Environmental Quality (EQ) as equal national objectives. NED is

to be achieved by increasing the value of the nation's output of goods




and services and improving national economic efficiency; EQ is to be
achieved by the management, conservation, preservation, creation,
restoration, or improvement of the quality of certain natural and cul-
tural resources and ecological systems. For this study the National
Economic Development will be achieved by reducing the average trans-
portation cost for commerce shipped through Charleston Harbor. Within
the 1imited scope of the Phase I study, there was no opportunity for
major environmental enhancement objectives; however, methods were
investigated and incorporated into the study which lessen the impacts
on the environment, particularly those associated with the disposal
of dredged material. .

In addition to the above, Principles and Standards require that
impacts of proposed actions on the Regional Development (RD) and
Social Well-Being (SWB) of the area be evaluated. The effect on the
regional development comes from the increase in future deveiopment
of existing industry and the attraction of new industry to the area.
Social well-being of the area will be determined primarily by the
effect on real income for the people in the area.

EXISTING CONDITION

The existing authorizations for Charleston Harbor provide for
Navy and conmercial navigation consisting of: (a) a commercial channel
35 feet deep from the Atlantic Ocean to the Navy Ammunition Depot (NAD)
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" channel (mile 15.6) with varying widths; (b) a channel 35 feet deep and
500 feet wide through Town Creek; (c) a connection channel 10 feet deep
from Shem Creek to the Atlan-
tic Intracoastal Waterway;

(e) a 40-foot National Defense
channel from the 40-foot ocean
contour to the Commandant's
wharf (mile 12.6) with varying
widths and an anchorage basin
30 feet deep located between
Shutes Folly Island and Fort

. FE %~ WPNSTA CHANNEL

Sumter, to be prosecuted only AUTHORIZED - RS SHEM Cr.
. . NATIONAL DEFENSE :
as found necessary in the in- ANCHORAGE Wl
) BASIN VY 6
terest of national defense. “{\‘
A11 project features have been o »’eh
completed except for the ANCHORAGE o?
P P BASIN
40-foot national defense
channel. The Charleston
Harbor project is shown on .
Plate 1 with the various f
reaches being shown in i
greater detail on Plate 2-4, j
a"’ %:
The existing authorizations DANIEL  ISLAND ;‘aucu - e ’
for the Shipyard River provide DU ---:7,__. ﬂ
a1
for commercial navigation with :
a 30-foot project from the fh

Cooper River to the Airco

Alloys and Carbide Inc. plant

on Shipyard River including two
turning basins, one opposite the
Gulf 0i1 Corporation terminal and
another at the upper end of the
project. Plate 5 shows the Ship-
yard River project.




The Naval Weapons Station (WPNSTA)

FOSTER
CREEN channel extends from the head of the
)( authorized commercial navigation project
§00SE (vicinity of Goose Creek) upstream 3.48
CREEX ; miles. A channel for the U. S. Navy
END ..‘Kiz Noise Measurement Facility extends
COMMERCIAL S from the end of the WPNSTA channel 1.0
A .
”p::,:-:/f o WPNSTA mile upstream. Both of these channels
i CNANNEL have a project depth of 35 feet with

varying widths.

The Cooper River Rediversion Project was authorized by the River
and Harbor Act of 1968 with the view of substantially reducing harbor
shoaling. Construction of this project will redivert to the Santee
River the major portion of the freshwater originating in the Santee
River basin and currently passing through the Pinopolis Hydroelectric
Power Plant into the Cooper River and Charleston Harbor. Rediversion
of this freshwater flow would reduce the current average discharge of
15,600 cfs at Pinopolis to a non-damaging average of 3,000 cfs. The
3,000 cfs discharge is that flow previous investigations indicated to
be a tolerable flow which will not result in harmful sediment trapping
density currents. Construction on this project has been initiated and
is currently scheduled for completion late in 1983.

CONDITION IF NO FEDERAL ACTION IS TAKEN

If no Federal action is taken, the port will no longer operate as
efficient as other deeper ports along the east coast. This would worsen
with each passing year as the vessel size becomes more acute with the
continual removal of the smaller vessels from the available world shipping
fleet. The lack of sufficient depth will severely 1imit the ability of
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Charleston Harbor to accommodate the demands of its many diversified
dependents. Thus the port will stagnate economically, adversely affecting
the maritime contribution to lTocal and state economy.

PROBLEMS, NEEDS AND OPPORTUNITIES

The growth in waterborne commerce through Charleston Harbor over
the past decade reflects the rapid economic development of the South
Atlantic region and the State of South Carolina. While there have been
fluctuations in the volume of waterborne commerce through the port, the
overall trend has been upward. The volume of commerce has increased
from 5,564,670 tons in 1967 to 10,327,659 tons in 1977. The chart below
illustrates the annual growth during this period.
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A study of the existing and prospective commerce on the waterway
reveals that the existing channel is inadequate for deep draft vessels
capable of handling numerous categories of commerce (petroleum, ores,
grain and container cargo). As a result, many of the vessels are
transiting the waterway light loaded, having to make use of the tides
or both. The current authorized project depth of 35 feet miw for
Charleston Harbor restricts the safe passage of vessels over the
waterway to those having a loaded draft up to 31 feet. A four-foot
clearance is considered necessary between the vessel keel and channel
bottom to insure maneuverability and safety. Therefore, vessels with
drafts of greater than 31 feet must utilize tidal advantage and/or
1ight loading to safely transit the waterway. Either of the methods,

of course, will increase the transportation cost of the commodity being
shipped.

EXISTING CONDITIONS
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A need for greater depths to accommodate tankers, ore carriers
and container vessels is apparent. The need will even become more
apparent as the small vessels now available in the world fleet become
uneconomical to operate due to the rapidly increasing cost of energy.
The vessels, then, in turn are being replaced by larger vessels which
cannot operate at top efficiency over the existing waterway. The chart
shown below reveals that the types of vessels requiring greater channel
deptt “andles 87% of the commerce shipped in deep draft vessels.

1977 DEEP-DRAFT COMMERCE BREAKDOWN

PETROLEUM PRODUCTS
61.3 °/o
5,643,546 TONS
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The vessels using Charleston Harbor are not only increasing in

draft but length as well .

The increase in average vessel length is

illustrated below. This increase in vessel length and the projected
increasing trend in longer vessels has made the need for enlargement

of the various basins apparent.

AVERAGE SIZE TANKER - CHARLESTON HARBOR

\%;L

N

AN

" 1998
_ 1977
— I9607

1960

31 FOOT DRAFT
20,000 DWT
860 FOOT LENGTH

1977

33 FOOT ORAFT
25,400 DwWT
610 FOOT LENGTH

1985

37 FOOT DRAFT
37,000 DWT
690 FQOYT LENGTH

AVERAGE SIZE CONTAINERSHIP - CHARLESTON HARBOR

/2

T

e

1977

— 1969

1960

30 FOOT DRAFT
i4 000DWT
3%0 FOOT LENGTH

1977

31 FOOT ORAFT
15,400 DWT
660 FOOT LENGTH

1995

32 FOOT DRAFT
17,200 DWT
700 FOOT LENGTH
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A 70° bend in the Cooper River Channel, approximately 0.6 mile
above the Cooper River Bridges, creates a hazardous condition for vessels
going downstream, especially during adverse weather conditions and/or
when a vessel is approaching the bridges from the opposite direction.
There have been no recorded collisions at this location; however,
there have been a number of close calls. The U. S. Coast Guard,

U. S. Navy and the Charleston Harbor Pilots Association have expressed
an urgency in easing this bend.

5 COOPER RIVER BRIDGE —

-

/ VESSEL TRAVERSING THE BEND
£ AT NORTH APPROACH TO
COOPER RIVER BRIDGE

13
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Another hazardous condition exists along the Filbin Creek and
North Charleston Reaches, commonly referred to as "“tankers row".
Numerous tanker facilities are located adjacent to these reaches. :
Previous Federal policy allowed these facilities to extend to the :
Federal navigation project, such that when vessels are moored at
these facilities, they extend up to 100 feet into the authorized j%
channel. This condition creates a hazard not only to passing ves-
sels, but to the moored tankers as well. The waves created by the !
passing vessels have caused the mooring lines to break. No collisions :
have been reported to date, but such a disaster is a possibility as

long as these conditions exist.

'
[ {- \ /
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VESSEL PASSING MOORED TANKER

/

Impacts on the Flood Plain. As directed by Executive Order 11988,
the long and short term impacts associated with the occupancy and modifi-
cation of the flood plain were investigated. The proposed project would

14 R 5-22-80




not increase the size of the flood plain, however, it would encourage
waterfront growth in the flood plain. Much of the future development
would occur with or without the project modifications. The development

of the waterfront portion of the flood plain is necessary if port growth
is to continue.

The opportunity for marsh building as set forth by Section 150 of
the Water Resources Development Act exists in Charleston Harbor; in
fact, open water disposal in previous years has resulted in higher
elevations and the unexpected growth of marsh where none previously
grew. In each of these cases, however, the Corps was asked to halt
this disposal in open waters. Among the issues raised by State and
Federal agencies were loss of navigation, recreation, fisheries, and
water quality. When the Charleston District proposed to create over 300
acres of marsh in Winyah Bay (an area with a small marsh/open water
ratio), the State and Federal wildlife agencies did not like the fact
that this was to be achieved at the expense of open water habitat. They
pointed out at that time that these are different but equally important
habitats. Fifty acres of Winyah Bay is to be converted from shallow
water to marsh as an experiment and then evaluated before this disposal
method is expanded to other areas in the State. Because there exists
almost no objective, quantitative data on the ideal ratio of marsh to
open water, and because of the present position of the fish and wildlife
agencies, marsh building is not a practical solution for the disposal of

the large amounts of material that would be removed during the construction

and maintenance of a 40-foot project.

14A
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Water Quality. Charleston Harbor is classified by the State of
South Carolina as "SC" waters, which means that various uses such as
shelifishing and recreation involving direct water contact are not
recommended. In recent years, there has been an improvement in the
water quality of Charleston Harbor due to tighter discharge require-
ments on point sources, expecially sewage treatment and industrial
wastes. On the other hand, growth of the urban areas in and north
of Charleston has created a much larger number of "area" sources such
as runoff from roads and parking lots and small, illegal discharges
of wastes by individuals. Water quality (in terms of its suitability
for shellfishing, direct water contact and other "SA" uses) is expected
to remain poor in Charleston Harbor for many years.

Studies in Charleston harbor show that, with the exception of
short-term increases in turbidity, maintenance of Charleston Harbor
does not alter ambient water quality. Programs for the control of
water quality on a large scale are administered by the South Carolina
Department of Health and Environmental Control; by EPA through grants
to the state and to municipalities, and through direct permitting; by
the U. S. Coast Guard; and by local agencies through local permits,
zoning, etc.

Impacts of Urban Growth. As population and construction activities
increase in the Charleston area, the amount of fish and wildlife habitat
and other undeveloped areas is expected to decrease, with or without
the harbor deepening. This assumption is based on economic and popu-
lation projections, and the degree of willingness shown in the past
by zoning and permitting authorities to restrict or limit growth in
these areas. Similarly, industrial and residential development by
private groups and individuals will probably continue to take place
on lands of historical or prehistorical importance where these lands
or the private actions are not subject to Federal or state control.




The major decisions which determine large-scale land use are not
within the scope of the current deepening study. Such decisions
depend upon adequate zoning laws and a commitment by local officials
to enforce the zoning; broad regional planning such as that contained
in the South Carolina Coastal Management Program; and the control of
growth through grants and permits administered by EPA, the South
Carolina Department of Health and Environmental Control, and local
permitting authorities; all of which are designed to prohibit dis-
orderly growth and unwise use of natural resources.

Because of the limited scope of the Phase I authorization and the
absence of feasible alternatives in the Phase I stage, and because the
Charleston area's large scale land use and water quality problems are
not within the Corps control, efforts to address environmental problems
and needs in the Phase I study were concentrated in two categories:

(1) Options were examined which minimized the impacts on

water quality, fish, wildlife, cultural sites and other natural resources.

(2) Where impacts could not be totally avoided, options were
studied to make sure that the deepening project would not significantly
add to the area's environmental problems and to prevent the destruction
or permanent alteration of important resources.

PLANNING CONSTRAINTS

Since Charleston Harbor is an existing navigation rroject, alter-
natives which fulfill project needs are limited. A number of aiterna-
tives to channel modification were discussed in the survey report and
none of the solutions offered a viable solution to all project needs.
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A review of the alternatives substantiated these views. Solutions to
hazardous cond.tions wl..ch affect the navigability of the exis.ing watcrway
are also limited as the channel alignment is virtually fixed. Various fac-
tors contributing to this situation are the development of the west bank, the
bridge across the waterway and the islands located in the harbor of historical
and environmental value.

Although the dredging industry has been making great advances in con-
verting their existing equipment to permit pumping a more dense mixture and
thereby making bargeing to sea an economic alternative, it is not known
whether or not sufficient equipment will be available at the time of construc-
tion (initial deepening). In addition, the study authority does not provide
a method for acquiring disposal areas during the present phase of planning.

For these reasons it is.impossible to make a final decision on the method of
disposal or the exact location of disposal sites. Therefore, the environmental
impacts were assessed for both ocean and upland disposal of dredged material.
For upland disposal, the assessment was made on the most likely potential sites.
These uncertainties, however, do not affect the feasibility of the project.

PLANNING OBJECTIVES

Planning objectives are the national, state and local water and related
land resource management néeds specific to a given study area that can be ad-
dressed to enhance the National Economic Development (NED) or the Environmen-
tal Quality (EQ). The planning objectives established for Charleston Harbor
are as follows:

Provide for the most economic and environmentally acceptable means
of getting commodities into and out of Charleston.

Provide safe navigation for vessels utilizing the waterway.

Provide sufficient turning area and anchorage for the vessels

“which will use the waterway.

Minimize the adverse environmental impacts and, where possible,
improve existing conditions.
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Formulation Of Preliminary Plans

ALTERNATIVES

Formulation of preliminary plans were discussed in the survey
report. These plans include a lighterage system, offshore ocean
terminal, a termina) at Cummings Point, light load at other ports
and pipeline from source. A review of these plans indicate that none
of the alternatives were viable in terms of meeting the physical and
monetary requirements.

CHANNEL MODIFICATION

Channe) modification was also considered in the survey report.
Channel depths of 38, 40, 42, and 45 feet were considered for Charleston
Harbor and 35, 38, 40 and 42 feet for Shipyard River. An analysis of
the annual costs and benefits for deepening the waterway to these various
depths reveals that the benefits rmaximize at 40 feet for Charleston Harbor
and 38 feet for Shipyard River. A re-analysis of the current annual
charges and annual benefits reveals that the benefits still maximize at
40 feet for Charleston Harbor and 38 feet in Shipyard River. Table 1
shows a summary of the cost and benefit of the various channel depths.
The maximization of benefits is discussed in detail in Appendix D and
is illustrated in the drawing below.
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TABLE 1

} SUMMARY OF ANNUAL CHARGES AND BENEFITS (IN 61,000)%/
Item Project Annual Annual Excess Benefit Benefit-to- 4
Depth Cost Benefit Over Cost Cost Ratio ’
1
Shipyard River 30-351/ 772 3,235 2,463 4.19
35'38T7 483 1,396 913 2.89 '
35-4017 920 1,792 892 1.95 ;
35-42— 1,148 1,897 769 1.68 j
Cooper River 35-38 4,570 8,541 3,971 1.87 4
35-40 6,702 12,153 5,451 1.81
35-42 9,068 13,635 4,567 1.50
Total Waterway 35-381) 5,053 9,937 4,884 1.97
35'40T7 7,622 13,945 6,323 1.83
35-42~ 10,216 15,532 5,316 1.52
1/ Considers the incrementally deepening of Shipyard River from 35 feet.
2/ Costs are based on pipeline dredging with upland disposal areas on Daniel ]
Island.
i
i
|
",
R 4-28-80 }

19




Assessment And Evaluation Of Detailed Plans

tight different plans were assessed and evaluated for this re-
port, which include four separate plans for Charleston Harbor and Shipyard
River. These plans were a no action plan; light loading at Wilmington
and/or Savannah; channel modification with upland disposal and channel
modification with ocean disposal.

The no action plan and the nonstructural, that is light Joading at
Savannah and/or Wilmington do not meet the study 6bjectives and were
eliminated in the preliminary planning stage. These plans are shown in
the Systems of Accounts Table; however, they will not be discussed fur-
ther in this report as these plans are not viable solutions. The no
action plans for Charleston Harbor and Shipyard River are Plans 1 and
5 respectively, while the nonstructural plan for Charleston Harbor and
Shipyard River will be Plans 2 and 6.

PLAN 3

Plan Description. Plan 3 consists of deepening the existing

Charleston Harbor project from 35 feet to 42 feet in the entrance and
jetty channels and from 35 feet to 40 feet in the inland channels,
turning areas and anchorage basin (Shipyard River Project excluded).
In addition to the channel deepening, Plan 3 includes the following:




Realignment of the channel centerline to provide 125 feet
between existing docks, piers, etc., and the edge of the channel.

-

F e -

NORTH CHARLESTON
TERMINAL

. PROPQSED
- DEAUTHORIZATION

L il Sts etk Talake

COOPER
RIVER

[ S
P ~
e ~—-t>3_-__
EXISTING

PROJECT

Enlargement of the anchorage basin by extending the south

side of the basin 1,400 feet.

// {
/ /’}
/ s !
/A {
/'/' &!
| O ]
| /Qﬁy al
* /* / < |
\ —
iy <]
/Q('/ 2
/Q&/ fud 2N
/ 7/ ANCHORAGE
// | ENLARGEMENT
, v

21

it

LTI




Modification of the turning basin adjacent to the Columbus
Street docks with a turning diameter of 1,200 feet.
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Widening of the Filbin Creek and North Charleston reaches
to 500 feet.

WIDENING
YO 500 FEET

Enlargement of the existing turning basin at the head of

commercial navigation (Goose Creek) to provide a 1,200-foot diameter.
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Disposal of Material. The jetty and entrance channels will be "8

deepened by hopper dredge with the qredged material being dumped in

an EPA-approved ocean site. The inland channels will be enlarged

by a pipeline dredge with the dredged material from the anchorage

basin being placed on Morris Island and all other material being placed
in upland areas on Daniel Island. Potential areas are shown on

Figure 1. The exact location of these areas will be determined at a i
later date. Consideration was also given to using the material in

the entrance channel for beach nourishment on Folly Beach. Hopper ;
dredges with pumpout capability have been used to nourish beaches at

other east coast projects in recent years. However, due to longer

pumping distances at Folly Beach, this operation is not economical at
this time. Beach nourishment as a means of disposal of material will
be reconsidered during Phase II studies.

Impact Assesment. An environmental impact statement which describes

the effects of the proposed project in detail was prepared in April 1976.
The only impacts which can be attributed to the deepening plans are those
which would occur in addition to those now occurring due to the annual
maintenance of the existing 35-foot project.

Water quality impacts associated with both the existing and the deeper
projects include temporary and localized increases in turbidity and some
dissolved materials; however, bioassays and elutriate tests indicate that

there would be no violation of state standards or long-term impacts. The
minor losses of fishes and benthic organisms (no significant losses have

been demonstrated due to O&M work) near the dredge and disposal areas would
continue with annual dredging, but would be slightly greater in proportion

to the amount of dredging required by the deeper and the existing projects.
The area dredged is a relatively small portion (about 1/40th) of the tota’
estuarine area, and recovery of the benthic populations begins shortly after
dredging. The difference between the impacts of the existing 35-foot project
and the proposed deeper project, in terms of water quality and estuarine
organisms, is not significant. See also the FEIS and the 404(b)(1) evaluation
of this report.

i
!
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The major impact of Plan 3 would be the removal of approximately
923 acres of valuable farmlands, woodlands and wildlife habitat from
productive uses for periods ranging from three years (open acres) to
30 to 40 years (mature hardwoods). See the evaluation of upland sites
on page 79 of this report.

Implementation Responsibilities.

Cost Allocation - The estimated first cost and annual charge
for Plan 3, based on February 1980 prices, are summarized in Table 2. An
allowance of 15 percent for contingencies is included. All estimates
include engineering and design, and supervision and administration,
based on the cost of these for similar projects. The life of the
project is considered to be 50 years. Interest and amortization
charges are based on the above-mentiviwcu interest rate of 7-1/8 percent.
The annual charges also include the estimated annual maintenance dredging.
The Federal and non-Federal first costs have been adjusted to refiect the
requirement that the State of South Carolina pay 5% of total first cost
of the project in addition to the normal items of local cooperation.

Federal Responsibilities - The United States would design
and prepare detailed plans, dredge the improved channels and turning
basins, maintain the improved channels to project dimensions, and
provide and maintain necessary aids to navigation, after Congressional
authorization and funding and after the non-Federal requirements have

been furnished.
\

The presently estimated Federal share of the total first cost of
Plan 3 is $44,347,000 and equivalent to about 85 percent of the total.
The estimated Federal annual charge is $5,877,000 of which $2,612,000
is for the additional annual maintenance dredging.




TABLE 2

PLAN 3
SUMMARY FIRST COST AND ANNUAL CHARGES
(COOPER RIVER ~ UPLAND DISPOSAL)

1TEM COST
FIRST COSTS
Federal
Dredging $46,922,000 i
Navigation Aids 20,000
Subtotal $46,942,000
2
Non-Federa) ’
Levee & Spillways $ 2,298,000
Disposal Areas 2,058,000 ‘y
Berthing Areas 609,000 ;5
Subtotal : $ 4,965,000 .
Total First Cost $51,907,000 v
| 3
Proposed Existing
Cost Allocation Cost Allocation )

SUMMARY OF ADJUSTED FIRST COST

Federal $44,347,000 (1) $46,942,000
Non-Federal 7,560,000 (2) 4,965,000
Total Adjusted First Cost $51,907,000 $51,907,000

ANNUAL CHARGES

Federal
federal First Cost shh,347,000 $46,942,000
Interest During Construction None None
Total Federal Investment Sh4, 347,000 $46,942,000
interest at 7-1/8% $ 3,160,000 $ 3,345,000
Amortization € _2357% 105,000 111,000
Maintenance 2,612,000 2,612,000
Tota! Federal Annual Charges $ 5,877,000 $ 6,068,000

Non-Federa}
Non-Federal First Cost $ 7,560,000 $ 4,965,000
Interest During Construction None None
Jotal Non-Federa) jnvestment $ 7,560,000 $ 4,965,000
Interest at 7-1/8% $ 539,000 $ 354,000
Amortization @ ,2357% 18,000 12,000
Maintenance 268,000 268,000
Total Non-Federal $ 825,000 $ 634,000

TOTAL ANNUAL CHARGES

Federal $ 5,877,000 $ 6,068,000
Non-Federatl 825,000 634,000
Total Annual Charge $ 6,702,000 6,702,000

(1) $46,942,000 - ($51,907,000 x .05)
(2) 4,965,000 + (§5',907,000 x .05)
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Non-Federal Responsibilities - Local interest will be re-
quired to:

a. Provide without cost to the United States all lands, ease-
ments and rights-of-way required for construction and subsequent main-
tenance of the selected or interim plans of improvement and for aids to
navigation upon the request of the Chief of Engineers to be required in
the general public interests for initial and subsequent disposal of'dredged
material, as well as the necessary retaining dikes, bulkheads and embankments
or the cost of such works;

b. Hold and save the United States free from damages that
may result from the construction and maintenance of the project,
except damages due to the fault or negligence of the United
States or its contractors;

C. Provide and maintain without cost to the United States
adequate public terminal and transfer facilities open to all on equal
terms;

d. Provide and maintain without cost to the United States
depths in berthing areas and local access channels serving the terminals
commensurate with the depths provided in the related project areas;

e. Accomplish without cost to the United States all alterations
and relocations of buildings, transportation facilities, storm drains,
utilities and other structures and improvements made necessary by the
construction;

f. Prohibit erection of structures within 125 feet of the bdttom
edge of the recommended Federal project channels or turning basins.

In addition to the above, the State of South Carolina will
be required to make a cash contribution equal to 5% of the first costs
of construction of the project.




The presently estimated non-Federal share of Plan 3 is $7,560,000.
Annual charges are estimated at $825,000, of which $268,000 would be
for annual maintenance.

PLAN 4

Plan Description. Plan 4 also consists of deepening the existing
Charleston Harbor project from 35 feet to 42 feet in the entrance and
jetty channels and from 35 to 40 feet in the inland channels, turning
areas and anchorage basins. The channel and basin enlargements contained
in Plan 3 are also included in Plan 4. The only difference in the two
plans is the method of disposal.

Disposal of Material. The implementation of Plan 4 will require
removal of the material by a special dredge, pumping the dredged material
into hopper barges located alongside the dredge and transporting the
material to the Atlantic Ocean by the barges for disposal in specified
areas.

Impact Assessment. The impacts of Plan 4 are identical to Plan 3,
with the exception of the effects in and around the upland disposal areas
used in Plan 3. There would be a short-term impact on water quality
and benthic organisms at the EPA-approved dump site; however, bioassays,
benthic studies and sedimentologic studies indicate that there would te
no significant acute or long-term adverse impacts. See the summaries
of ocean studies on page 93 of this report.

Implementation Responsibilities:

Cost Allocation - The estimated first cost and annual charges
for Plan 4, based on February 1980 prices, are summarized in Table 3. Cost
considerations are identical to Plan 3.

R 4-28-80
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TABLE 3

PLAN 4

SUMMARY OF FIRST COST AND ANNUAL CHARGES

(COOPER RIVER - OCEAN DISPOSAL)

1TEM

CosT

FIRST COSTS

Federal
Dredging
Navigation Aids
Subtotal

Non~Federal
Berthing Areas

Total First Cost

Proposed

$54,879,000

20,000

$54,899,000

$ 899,000
$55,798,000

Cost Allocation

SUMMARY OF ADJUSTED FIRST COST

Federa) $52,109,000
Non-Federal 3,689,000
Total Adjusted First Cost $55,798,000

ANNUAL CHARGES
Federal
First Cost $52,109,000
Interest During Construction None

Total Federal investment $52,109,000

Interest @ 7-1/8% $ 3,712,000
Amortization @ .2357 % 123,000
Maintenance _ 1,984,000

Totai Federal Annual Charge $ 5,819,000
Non-Federal

First Cost $ 3,689,000
Interest During Construction None

Total Non-Federal Investment $ 3,689,000
Interest @ 7-1/8% $ 263,000
Amortization @ ,2357% 9,000
Maintenance 91,000
Total Non-Federal Annual Charges $ 363,000

TOTAL ANNUAL CHARGES

Federal $ 5,819,000
Non-Federal 363,000

Total Annual Charges $ 6,182,000

(1)
(2)

Existing

Cost Allocation

$54,899,000

899,000

$55,798,000

$54,899,000

None
$54,899,000
$ 3,912,000

129,000
1,984,000

$ 6,025,000

$ 899,000

None
$ 899,000
$

$ 157,000

$ 6,025,000
—137,000

$ 6,182,000

(1) $54,899,000 - ($55,798,000 x .05)
{(2) $899,000 + (55,798,000 x .05)
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Federal Responsibilities -~ The Federal responsibilities are
identical to Plan 3. The presently estimated Federal share of the total
first cost for Plan 4 is $52,109,000 or 93% of the total estimated first
cost. The estimated Federal annual charge is $5,819,000 of which $1,984,000
is for maintenance dredging.

Non-Federal Responsibilities - The non-Federal responsibilities
are technically the same as Plan 3; however, with ocean dumping, local
interest will not be required to purchase disposal areas or construct any
dikes or spillways. The cost will be limited to maintaining berthing
areas and providing the additional 5% cash contribution of total construc~
tion cost. The presently estimated non-Federal share of Plan 4 is
$3,689,000. Annual charges are estimated at $363,000 of which $91,000
is for annual maintenance.
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PLAN 7

Plan Description. Plan 7 consists of deepening the existing
Shipyard River project from 30 to 38 feet. In addition to the channel
deepening, Plan 7 includes the following:

Realignment of the channel to provide 125 feet between existing

docks, piers, etc., and the edge of the channel.

Enlargement of the two turning basins to provide a turning
diameter of 1,000 feet.

Widening the connecting channel to 250 feet.

CHANNEL
AUTHORIZATION
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Disposal of Material. This segment will be enlarged by a pipeline

dredge with the dredged material being placed in upland areas on Danie)
Island. The exact location of these areas will be determined at a later
date; however, potential areas are shown on Figure 1.

Impact Assessment. The impacts of Plan 7 are the same as those
summarized for Plan 3 with the following exceptions:

(1) Water quality and biological impacts due to dredging
would take place in a small, heavily developed and unproductive creek,
rather than in the larger bodies of Charleston Harbor.

(2) The contaminant levels in Shipyard River material are
greater than the levels in the rest of the harbor, but are still suitable
for upland disposal (See 404(b){1) evaluation on page 58 of this
report).

(3) 187 acres of farmland, woodland and wildlife habitat on
Daniel Island would be regquired, as compared to the 923 acres for Plan 3.

(4) Less than 10 acres of land, which includes some wetlands,
would be affected by the enlargement of the turning basin on Shipyard
River; however, these areas are classified by the South Carolina Department
of Wildlife and Marine Resources as Priority 4 wetlands, the lowest possible
class, and one which has "little value to fisheries and wildlife resources”
and is "unrealistic to manage".

Implementation Responsibilities:

Cost Allocation - The estimated first cost and annual charges
for Plan 7, based on February 1980 prices, are summarized in Table 4. Cost
considerations are identical to Plans 3 and 4.




TABLE 4

PLAN 7

SUMMARY OF FIRST COST AND ANNUAL CHARGES
(SHIPYARD RIVER - UPLAND DISPOSAL)

ITEM cosT
FIRST COSTS
Federal
Dredging $3,456,000
Navigation Aids 2,000
Subtotal $3,458,000
Non-Federal
Levees and Spillways $ 891,000
Lands 583,000
Berthing Areas 339,000
Subtotal $1,813,000

Jota) First Costs

SUMMARY OF ADJUSTED FIRST COST
Federal
Non-Federal

Total Adjusted First Cost
ANNUAL CHARGES

Federal
First Cost
Interest During Construction
Total Federal Investment
Interest of Investment @ 7-1/8%
Amortization @ .2357%

Maintenance

Total Federal Annual Charge

Non-Federal
First Cost
Interest During Construction
Total Non-Federal Investment
Interest on tnvestment & 7-1/8%
Amortization @ .2357%
Malntenance
Tota) Non-Federal Annual Charges

SUMMARY OF ANNUAL CHARGES

Federa)
Non-Federal

Total Annuatl Charge

$3,271,000

Proposed
Cost Allocation

Existing
Cost Allocation

$3,194,000 (1)
2,077,000 (2)

$5,271,000

$3,194,000

None
$3,194,000

$ 227,000
7,000

737,000

$ 971,000
$2,077,000
None
$2,077,000

$ 148,000
5,600

131,000
$ 2B4,000

$ 971,000
284,000

$1,255,000

$3,458,000
1,813,000

$5,271,000

$3,458,000
None

$3,458,000

$ 246,000
8,000

737,000
$ 991,000
$1,813,000

None
$1,813,000
$ 129,000

4,000
131,000

$ 264,000

$ 991,000
264,000

$1,255,000




Federal Responsibijlities - The Federal responsibilities are
identical to Plan 3. The presently estimated share of the total first
cost for Plan 7 is $3,194,000, or 61% of the total estimated first cos'
The estimated Federal annual charge is $971,000, of which $737,000 is
for maintenance dredging.

Non-Federal Responsibilities - The non-Federal responsibili!
are also the same as Plan 3. The presently estimated share of the toia:
first cost for Plan 7 is $2,077,000. The estimated annual charge is - -
t.rated at $284,000, of which $131,000 is for annual maintenance dred -

PLAN 8

Plan Description. Plan 8 also consists of deepening the existin:
Shipyard River project from 30 to 38 feet. The channel and basin en-
]argeménts contained in Plan 7 are also included in Plan 8. The only
difference in the two plans is the method of disposal.

Disposal of Material. The implementation of Plan 8 will requir.
removal of the material by a special dredge pumping the dredged mater
into hopper barges located alongside the dredge and transporting the
material to the Atlantic Ocean by barges for disposal in specified a

Impact Assessment. Impacts of Plan 8, which would occur during
dredging, are the same as those described for Plan 7. Unlike Plan 7

however, Plan 8 would require no upland disposal sites. The materia
from Shipyard River, although not as clean as material from other pa -
of the harbor, has been shown by bioassays, bioaccumulation studies
chemical analyses to be suitable for ocean disposal without acute or
long-term effects (See page 79 of this report).

Implementation Responsibilities.

Cost Allocation. The estimated first cost and annual charc

for Plan 8, based on February 1980 prices, are summarized in Table 5.
considerations are the same as Plan 3.




Federal Responsibilities. The Federal responsibilities are

identical to Plan 3. The presently estimated Federal share of the total
first cost is $5,504,000 or 88%. The estimated Federal annual charge
is $1,400,000 of which $995,000 is for annual maintenance.

Non-Federal Responsibilities. The non-Federal responsibilities
are the same as Plan 4. The presently estimated non-Federal share of
the total first cost is $720,000, while the estimated annual charge
is $53,000.

PUBLIC VIEWS

The draft report was reviewed by various Federal, State and local
agencies, and interested organizations and individuals. The State Ports
Authority, EPA, the Federal and Wildlife Service and the S.C. Wildlife &
Marine Resources all commented favorably to ocean dumping in lieu of up-
land disposal. The Governor of South Carolina and the State Ports Author-
ity objected to the proposed item of local cooperation which requires
the State of South Carolina to contribute in cash 5% of the total project
cost. At a public meeting held 5 February 1980, the results and recom- ;
mendation were announced. Those in attendance spoke in favor of the
project. .

COMPARISON OF DETAIL PLANS

The current authorized project depth of 35 feet (mlw) for Charleston !
Harbor restricts the safe draft of vessels over the waterway to 31 feet
as four feet of clearance should be provided between the vessel keel and !
channel bottom for maneuverability and safety. Therefore, vessels with '
drafts of 31 feet and greater must utilize tidal advantage and/or lignt
loading to safely transit the waterway. The authorized Shipyard River
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TABLE 5

PLAN 8
SUMMARY OF FIRST COST AND ANNUAL CHARGES
(SHIPYARD RIVER - OCEAN DISPOSAL)

U AN

RO

ITEM cosT
FIRST COSTS
federal
Bredging $5,813,000
Navigation Aids 2,000
Subtotal $5,815,000 '
n~-Federal
Berthing Areas $ 409,000
Total First Costs $6,224,000
Proposed Existing
Cost Allocation Cost Allocation
SUMMARY OF ADJUSTED FIRST COST
Federal $5,504,000 (1) $5,815,000
Non-Federa! 702,000 (2) k09,000
Total Adjusted First Cost $6,224,000 46,224,000

ANNUAL CHARGES

Federal
First Cost $5,504,000 $5,815,000
Interest During Construction None None . .
Yotal Federal investment $5,504,000 $5.815,000 l
Interest @ 9.1/8% $ 392,000 $ 414,000 :
Amortization @ 23573 8 : "'.808 f‘
Maintenancs 88 395,00 ,

j

Total Federal $1,400,000 $1,423,000

Non-Federal

T First Cost $ 720,000 $ 409,000
Interest During Construction None None :
Total Non-Federal $ 720,000 $ 409,000
Interest @ 7-1/8% $ 51,000 $ 29,000
Amortization @ .2357% 2.000 1.000
Total Non-Federal $ 53,000 $ 30,000

SUMMARY OF ANNUAL CHARGES

Federal $1,400,000 $1,423,000

Non-Federa) 51,000 30,000 :

Total Annual Charge 1,453,000 $,453,000

(1) $5,815,000 - (86,224,000 x .05)
(2} $409,000 + (56,224,000 x .0S) .
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project provides for a channel depth of 30 feet (mlw). Vessels with
drafts of 26 feet or less can safely navigate Shipyard River at all
times. Therefore, proposed modifications to the waterways and associ-
ated benefits are predicated on that portion of the future vessel
fleet expected to utilize the waterway durina the 50-year life of the
modification and whose loaded drafts penetrate the required four-foot
clearance between the vessel keel and existing channel bottom.

PLAN COMPARISON

Of the possible solutions considered, modification (deepening and
widening) of the Charleston Harbor and Shipyard River channels proved 1
to be the most responsive means of the port to meet future demands of
vessels and shippers. Investigated alternatives were eliminated by
physical or monetary constraints. Detailed analysis of all considered
plans indicated channel deepening, with associated anchorage and turning
basins of commensurate depth, to 40 feet and 38 feet for the existing
Charleston Harbor and Shipyard River channels, respectively, to be

the most viable solution based on the needs of existing and pros-
pective vessel traffic.

There are two viable means of disposing of the dredged material
from the channel enlargement discussed above: upland disposal of inner
harbor material on Daniel Island by pipeline dredge and ocean disposal
by special dredge and hopper barge. (Ocean disposal of entrance material
by hopper dredge is recommended for both harbor plans, 3 and 4.) Use of
the upland disposal areas would temporarily remove valuable farmland
from production and would severely alter woodlands and other wildlife
habitat for periods ranging from two or three years (open areas) to
30 or 40 years (mature hardwoods). Because of this detrimental effect
on upland areas and the fact that the bioassay and benthic studies
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predict no significant adverse effects from ocean dumping, it appears
that ocean disposal would be the preferred method of disposal, dependent
on availability of the required special equipment at the time the project
is constructed. A comparison of the combination of the total annual charges
for the 40-foot project in Cooper River and a 38-foot project in Shipyard
River is shown on Table 6. This comparison shows that ocean disposal

is the most economical means of disposing of the dredged material;
however, there are no past records on which to base the cost estimate

for ocean disposal, therefore, it would not be as reliable as the es-
timates for pipeline dredging. Until ocean disposal becomes competitive
between the various dredging companies, the cost may be higher than
estimated.

TABLE 6
Comparison of Plans

Annual Charges

Cooper River Shipyard River Total
(40') (38')
Daniel Island $ 6,702,000 $ 1,255,000 $ 7,957,000
Ocean Disposal $ 6,182,000 $ 1,453,000 $ 7,655,000

The System of Accounts (S of A), shown as Tables 7 and 8, are a
display requirement of the Water Resource Council, "Principles and
Standards” and are an integral part of the planning process. The
System of Accounts displays all significant beneficial and adverse
contributions of each alternative carried through the final planning
stage and provides a useful tool to assist in the selection process.
The S of A also satisfies the display requirements of Section 122,
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Public Law 91-611, River and Harbor and Flood Control Act of 1970.
Tables 7 and 8 display the breadth and detail of the assessment and
evaluation of all alternative plans. Tables 9 and 10 summarize
Tables 7 and 8 and present the crucial planning consideration under-
lying each alternative. Tables 9 and 10 are presented later in this
report on pages 48 and 50.

RATIONALE FOR DESIGNATION OF NED PLAN

The Principles and Standards require the designation of National
Economic Development (NED) Plan. This plan is described as the plan
which best addresses the planning objectives in a way which maximizes
net economic benefits. Consideration was given to deepzring Charleston
Harbor to 38, 40 and 42 feet. The plan which prosided the greatest
amount of excess benefits over cost consists of deepening the entrance
channel to 42 feet, the channels and basins in Cooper River and Town
Creek to 40 feet and the channels and basin in Shipyard River to 38
feet. Plans 3 and 7, which utilize ocean dumping, are shown to be
the most economic means of modifying and maintaining the navigation
project; therefore, this method is designated as the NED Plan.

RATIONAL FOR DESIGNATION OF EQ PLAN

The Principles and Standards also require the designation of an
Environmental Quality Plan (EQ Plan). This plan is described as the
plan which will make the most significant contribution to preserving,
maintaining, restoring, or enhancing cultural and natural resources.

As is the usual case with improvement to existing deep draft navigation
projects, there was no plan which was identified that would result in

a net improvement to the environment of the project area. Accordingly,
no environmental quality (EQ) plan was designated for Phase I studies.
The Plans 3 and 7, which utflize ocean disposal areas rather than
upland disposal sites, are the environmentally oriented NED plans
(i.e., the plans with the fewest environmental impacts).

39 R 4-28-80




TABLE 7- SYSTEM OF ACCOUNTS

CHARLESTON HARSBOR

ALLTVALCY - L - seos o -
ALALS01003) -
ALRIVINZON - - - _wee e )

AMINIL - - - s e e -

nan ¢ .
40 FT. PROJECT OGEAX BISPOSAL

WITHIE TIE RLST
OF THE NATIOR

} LOCATION OF 1MPACT

VITHIN THR
STIDY AREA

11
:

§88

. o7
*ne

453,798,000

412,153,000
L]
$12,353,000

¢ 3,971,000

ot significontly eshemced,

Bet eigaificontly enhasced.

Bot significently euhanced.

" | Sems se Be Acticn Plea.

ALITVALIY

ALIAISALIXD

ALINIVIEIOND

* 3
1] 6] 8] 9| Sams as We Actien Plen.

NRIEIRS l—ubuth‘ﬂ-:

1| S| 0| 9| Sems se Be Actisa M.

1] 3| o) 9| Turbidfty tucresssd sTound dredge
and ia ecotn disposel srea.

WIKLL

1

N na )
40 FT. PROJECT UPLAWD DISPOSAL

LOCATION OF 1)PACT
VITHIN TV REST
OF THE BATIOS

VITRIN TR
STUDY ARZA

$12,159,000
"
$12,153,000

§ 5,451,000

Net significantly eshapced.

Mot eigniticently sshanced.

et siguificest]ly exhenced.

Sems as Bs Acties Plea,

of Dontel Island lescansd (eepecially

‘ i» vouded sress).

Viswsl sttractivenses

Long

reduced for shett tarm. Recovery
with seccessive growth stages. Shert
ters racevery with opem ersss.

ter® vecovary with wosded areas.
Turbidicy incressed srowmd dredpe
od te

[
wilditfe in wisad dispecal sreas

® lesser sntent at diked die-

posal ares spillvaye,

AL1TIVILY

ALLALSY1DX2

ALNIVLIEIONA

P11 PY

PLAN 2
NONSTRAUCTURAL

LOCATION OF 1MPACY
TININ THE REST
OF THE MATION

VITHIN THE
STUDY AREA

et eignificantly eshamced.

Bet sigaificancly sshanced.

et significently embanced.

Sems o9 Bo Actios Plew.

Sams a3 We Acties Plea.

ALTTYALOY

ALIAISN1DX3

ALNTYI¥IONN

IMINLL

[1{4] 6|10} Sams as Wo Actiom Plem.

1{6|8 |18 Same os Mo Action Plam.

16819 Sems as ¥o Actisa Ples.

1|e]s|rd

2[4]|8 |19

ras 1
nO ACTION

ACCOUNES AND EFFECTS

LOCATION OF IMPACT
it TR VITHIN THE AZST
STUDY AREA OF TUR BATION

ot oignificmntly enbhanond.

Wt signilicently enhanced.

St significently cuhenond.

will paoe
olter fts "fewlated™

Santel Ielend end

otk Clark
appesrama.

Cyup, foreet and pestucs lende in
ettt Clark Ragreseuay right-of-wey
could 50 longac be woed for thees

parpossa.

Wildi1le habitat in emprasswuny tight-
of-wey coduced snd/ov usdilted.

wil)

growth fa Charlesten

amteipsl srea, nsw-poimt (aree)

s

Becroot ion-Anuusl
{3) Tetal MEB Boaslit-
ansvel

Sevinge
(3) Totsl Amaual Chet

{1} Teamspertation

a. Oeusficisl lupscke
@)

». Addwmves lspacte
(1) Prejeet Plest

Develegunet

1. Settomal Zcemamie

«. Bet WED Bemefits

3, Rwviremmsatal Quality

o. GSovivesmsatsl Quelicy

(1) Beshetieer

*(1) Wm-eale

Ressurces®

(3 Batwrel

Dagraded

o«

. Beviresasetel Gusliny

Sothetics®

(1) Wen-uade
Sscvurese®

*(3) PFatwral
Ressursee®

*(4) Weter

R 4-28-80

)




‘R133}33 SIIAPE ON *8333])9 ienpe ON "E3IINIIP ESIGAPE Of — _ A\ ‘SIISFI4 BSIeAPY Oy 31A308 S1ied (v)a
*H328330 MelsApe O ‘8333338 EIBADY ON “9338558 seseapy Og ‘8338)30 seisApe o |eryIrY)ows TienNd ()
CE3I38 130 SISAPR ON ‘9138330 ee1vApe of “8338J]8 IE21BAPY ON TRIISIIV VeGAPY o sangwy Laawdoig (2)e
“8338338 velsApe O '9139)319 9913APE ON “$33873 ae18ApE O “93903)» MIsAPE Off senosany X1 (1)e
8338331 ssisapy °q
‘g o9 smme "y e smms
‘2 10 } weya ‘T a0 { ueyd
vaos ‘£3ya3300 s10m Kijataoe
‘pey puw BSET *pag puv esve 431a130% “pur
. 92 “siqityiSon  -jenq 6} ssweadu) ¢ [ ‘o1qityiden  -19nq up seeeidm] “9358338 wa121006 on “#339)3% sazijsed o pos sseeieny (s
‘y N
‘g oo ¢y smye ‘z 10 1
T 30 | uwyl siom Y3 SIOm 90203
R #3303 20491 /3use 20qe] / Juse *230§
[ 9’ “atarvrtton -hotdmm seveasur |¢ 9 |2 “orqisiiten -Koydms ssveidn] “9338330 sazayecd on 3 om{ seqey/ dug (9)s
RED RELS
"eg3 2030039 urg asiveal
‘c ov smes ‘y e suwe
q3a028 tewor® aoak jenoy
3 9 ¢ “a1qIsTISen -3 ofeinoduy |6 9 2 “atarsiiten -892 sfuanodug “v33e33e wasziscd on “8330330 sagstecd ey | Iy (weerleg (5)e
*831303 30 sayatsod on ‘2230330 sat3te0d on "9329330 eatajeod on ¢4 o NN (Ve
.
*83383 30 satateod of ‘#33833% eataysod op 9339338 eapazecd on *9330330 sagstend oy | STITLIINE TN (()e
*y o0 omwe ‘7 30 "y 9% omwe ‘7 30 .
1 ewy3 sezvest 1 w3 ae3vead
‘engea L3208024 ‘sntea £yaedoad
] L1 ' L] ¢ 9 2 *onatirton u} eseeIdw] ~9298339 sajayecd on ~e338330 eagnieed og| eewpwa Lasndesg (D)s
q . ‘e
oy ‘g 20 g oy ‘2 30 Y
-y 3neeag wey? ae3Ivsad
sqof Suihed “oqof Tuy
aouliyy pw -y ve sume -Avd 200977 por
€ ov suwe ‘g 30 1008333990 t 10 1 "W TFROTITPPe
1 o aelawey 3 g seme) sefsey emtui>d @3 enp saxv
. ol 2] esweasug rremg uy sevsaser ¢ y Iz -u} TN fives w3 eewsicug *s3oe330 sayigsod og L =y (Vs
sayedwy (vweileg v
9359} 31 IPWNEIR 20
1 *POTINIS POU POIDST(00 o4 *pusis] (erung ws Lwwesddng Lanyy
piton 9w 320(aaé wp 933937119 pe nasy £q pww e933330xd Supuivy W8
[ s 2 rercedwy 3magre o 16 I8 Js 1 |-30235g  pepjoar oq ued ee3ye sofeu "z woaov ox ev vwes 1 {0 |9 j1 -20u &g peroeden v o
s3sedn] esaeapy °q
"y 9y mee ‘7 € 9 ¢ wwW eeug
g ow ) 9 { wwy3 aeawes¥ T "y snIves
‘f v Swwe  wmee ‘7 30 | BVq) e oWy 2 30 #e3g INONINOIG sapaviodusy vy
‘230 1w 2939019 “juse 1 esq3 10309028 N30 118 J0EE 2304 ov Suey om seqaey £q pereivesy
2030028 19302 w3 -Abjdee 83 sewes> Jusniordme wy  -Loydwe w1 esweid Jssuletdme ut | L33m30g § sqer 72 o
. | t] oveveaswt tiwmg -u1 19730m39gns  |g s |z seve3duy ({veg -5) 1ehawesensg | ¢ [ *s3fnees sagageed on | ¢ sz ‘orrtTI®en vovesou] Jyveg Sujeg 1190 V1205
s330du] (EEITIONNY T
Sugeq 1o to120g
AEHE HEEE HEHAE HAE
kum uO1Ive ML 40 VI Agus v.mnm nOLLVE L 40 vawy Agus nm...._mt w11 3 20 YISV AQS mmmm wOLIW BN 20 vrev aas
.m 1 H IS8 2 NINLIA WML MINLIA w ] 2 1538 M1 NINLIA ML NINLIA 1= ¥ 1em NIRLIA ML WINLIA m Z]3 | iSTe W1 MINLIR Wl weln
SIE Qs =
a3 1W8M1_40 01101 U3 LY 40 NOTIVIOY )3 LW 40 NO1IVOOL 4 m 10va1 20 w1YIN
TISOdSIC AVEC LOIrOWd 14 OY IVSOISIO QIYIIN LOIFOW L O TVINLIONLSNOR WLV Oon
* W € W T g 1 we S172480 GV SLMOOW

NOBMYH NOLSITHVYHD

SINNOJIV 40 NIALSAS -2 378V)

“




S g e gy
2
o
]
o0
o~ :
[} 1
K '
[«
-
! 1 olen
003 ‘SIIMRIMAL 30) (19-16 AT
IFIIN )0 T2 WE3I30g W] peNetIReR
A11971319040 sme3t ser0usp ISTTAISYs
-Saygaey viv
v Yove & . * (nopIvsmmeydmy Suyanyyey
SO0eiq 320 I0E [13a 3edey 11 ¢ 91984 210w 30 1) oW1} wE33
a . pordedns ot 3: *
. - uey eluoy ¥ uy awdny ¢
~opdmy Suianp IS peyiaEs AND ~wepIvyusenide; weid Suyanyisy
Lo 4 “IW0>Y QI W POSYISREE ‘305 P saved CI TIYITA perdedne o7 330wy °p
Soun L1890 INPE0 Y134 33wdey "ot A1tng sJom !£3709 Swpddwiasap 9 o1 ssamysq 91 LIuprizeden Wyl ‘¢ g
-wnpd sy
*oeyIeIE *IWN0IN (I WY POFTI “saom 10 Y05 t7 IvedeT ey1 70 BojIvIvemsrdn; Bejanp 10 ®
~oydmy qI1s 330 [iga 3308wy ‘g -seom L11ny t&1jee Soyddwizeap °f WILA perngooese Laupvizedem wql 2072d 30230 03 pe3dedxs ey J3edey ‘1
aremaw OREron 1TVIISR B 4 teerewrneg Jo wepel
‘PIPAISIYY sIvRd (-7 INOAT 203 pUV
fupanp g 1136 “peowidetp oy J1In Lenseesdng smrmy
widenwegerwws (g sis|t (89239 iy ) puvy wue) segad jo een “ovts worIoy ot ov sweg 10t} ol 9} 1 AITID Nawy Jo 20912283 WY Je L @
Leilnil ]
"9 eseape oy “8312973¢ se3eAPe O "93I39)50 SRIGAPE Of 9350330 suseape og| ‘pul puv ssawyeng ({)e
LT
“8330530 eiaape oq ‘93391)% eeisapy o "93130339 ssieape op ‘013030 oussape sl mery/vesmintdng (9)e
*9330139 seisape on ‘9130330 sdlsapy oy ‘82130730 S020ApP on “93203)0 WIS o ey verileg ()
g JEE HEEE B
m WL Wl 20 IV AGUS [ K- M nOliVN i 20 vhiv Aanls - m =z w11 W1 20 YRUY sanis e 2 #OTIVN WL 2O VIV AGRIS
w HH 1S WL WINLIA ML WINLIA E(E|1315] v m WINLTA T KINLIA 21213 1om ma xinatn |5 WTRIIA 2131318 a520 a wimarn ™y maitn
3 2SiE uum Nn=s (poemyeen) ‘&%
1 1vdN1 40 ROTIVION 2 2 IS 40 ¥011¥D01N 212 1N 20 WO13vM 1 m 17991 50 NO1EIVIOT
TVSOMSIa NVII0 LI 108 : o TYSOISIO AN 153r0wd "4 0% TRELINELENON wILN on
r vy t i twu 1wy SL38318 QN SLMOOV
HOBYVYH NOLSITHVHD

SAINNODOV 40 WILSAS -1 31GVL



LR AN

(3]

4 1~\i.‘ . e e e L - ——— - - e -
: I - — R ——_——
[ _ ) !
i : v : ! :
| ' X I i
i : Sein |VSUUEEP UBe .o pus ! | _ _ ?: [ AT
sildfs !l 1 WIPAIP PUNOLID PeSBIIIUL AJPPindd _a . s ___ wui8 peswelsuy AiJplying usjg4 vulisY on eV s | ! 1 Ui qamusN paeEes ] y.im ehI1ENG 1818 (y)4
1 ¥
ﬂ ; ! | e1¥ {Heudr1p ¥ U] PEINAII wpuE| ’ t
i ! S48A JO eBWeiI8 |WiDe us A4 pedided
t .o 8q pinua L7ty ps¥adiyy Ul UO}IBARIKS _
; _ 1 0) enp 18U| PuUS|lma jo SeIW OL-{ !
WOL® [URUISIP @ U} paisal) ) | ‘e ERl POpOLA Ui)e 41240301 @ad) i
SPURL ioa jO WBIID [PRDE u¥ ag . ~ o] CeBesk U0 YIla A18A0Ie1 Wue) i
P039das 4q proca lealy pasadiyy NI 1 asoys  eelEls Yiaoal malessddng (I
WO IBASIZS 03 Sup 100] PMB[18a JO . YITA AJ8audel BISY JA0YS 20 PRONPEI f ‘POT)IPOB 20/pus padINpas Awm-,0 B3 1n088y
88430 gl-p W4 UATIIV oy 8 ames | $ ._ sualy (ve3ds3p pURIdn af 83F1PLIA usld BOTIIV o se smmg DI (9 9 (1 -1483 Ldnmssasdxs ©} IPIIGRU MTIPILA teaning  (Cle
! . Yima¥el 20} 82884 Oy SAINDEL
! i sveiv popuds  ‘uD}IINAIE :
[ ~WU3 104}8 GaFad | -7 20) pu® uO}3 _ ’ ‘onsodind ssay: 3o] pasw aq 1sluo] ou
) -IRiIBUL BUTIND pISN 84 10U PINGD | PIno> dsa-)o-14B1s Ssasssidug yani) sad3a0emy
TUBL UOSIIW o ew ammg [ § ¢ 1 | (08238 ygy ) PUAL Suniedd pus sdas) ‘umlg uotaov on e sees DI 9 ! 1] WM ul pust sanised pus 18e40) ‘doij spem-ani (2)s
[ ' ® popooa uj ! -»30ueadde
[ | |6119120ds8, peuassay pusys) jejueq jo | POITIOS] €3] 193] puB PUSTS] [STUSG
TENI4 203IIV e 00 WG (o _o 19 11 $0226000° | }© SSSRBATIINIIIY NS}, Tueld uolIdV o sw smws 01 [ § )9 |1 inasya seed [11a Lvasesadxy IWY) yaey o813 (1)g
[ A .
i !
: 1 _ t popeiliag
[ ’ ' 43110y jsiummoijeng 4
f, ‘ “wallzwys
H --61p 4322008 10104 YITA PAIFYI0seN
, t 23NN 104 PINPEL O3 INTIUOD [(iny
‘asyd WOJIIY ey v mmeg ‘EATd wayidy on €8 semg | “uBld uOl. v O P smmg T— 8% |1} eoamee mjod jo (os300> Imelutals sacy AW 20388 (9)e
‘pesseyme 4130edyjjulita Jog poduwyna A3juedy;yedie o ' SPAdUBYUe ¢ {iumdyzTul}s JoN ! cpeIuBua Aj3umd); juYs 0 150 (()s
!
! 1
' o850 a0y
‘pedumma Ljaumap)jullle Jon ' POIUBYUS ATIUNDTITude 10N ‘peitv. {3UBd3; ulie 30N H ‘peausyes Ajameds;udie oy e-um  (2)e
|
“pedomves £13wed33iulie oM "peJuByus A[juedryjralys 108 TpeIuRyus A|IuEDTFIullts 0N _ CpEOURGES A]IENITFISETE JoM o931 304210T (l)e
i 3 |
| | ! poumuy
, _ " 43119nd (sIsmmoijany @
v _ ﬂ £37yend (visammo3tAN] 7
' .
3 9t L ] 6 9 '. [ ORI . i w . I3jeusy G 208 2
' ' ‘
. 9 t 000° L7 18 [RERTY _.. 000° €52 18 = I v 3 genusy (e3eL ()
6 9 1 000°566 ® 91 000°99¢ . i 63555 WA (WROUY  (()
ol 9 QUO" §SY 6 * 9.1 000 L9 . ) m 63803 .u...“au @
. 9 1 000° 922* 98 ¢ g __ 000'142°5$ ; 1 | _ 10384 330603 (1)
_ | _ l i e3308n] ieapy g
H I
I I !
. L Py tomaey
s LK 000§ 6| |9 *_ wou'tEy 'y § | _ P .”:!.J-uﬂ.-nnwnn ”Mv_
Ao E 1 Sy
' ssuinres
o o w00 Gt $ st 91 oot IENy § . ‘ ,_ _ wejvriadomir (1)
. _ A 1 | s3wdm] (Fid1)oNeg ‘O
L .
‘ ‘ _ Jusnie [essg
_ i pamNc3g [MES)AE 1
i :
3ia(33 SEAE SHRE AFRE
w e w z WHIvN Ml o Iuy Ladus n '~ < -3 NOLIYS ML 40 yYTaY LS T ;u- Nl i vidy LS W, =l n_h Noil¥n Bha U YTuy AQUS
Lt ISP WL tniia ML NTHIEA P B SPPRPRTY ML wiaLin —iZ sy ] ssde i e ML IRl EUS DA som ma i ™1 MMIn
EREE ] 2 iz |5z 25y
) 1IvdRL 10 MOELYIL z m LavdMD 30 NoTLY 22 1WAl 1 aulivour 2, m 1OWdh] 40 WLVIOL
¥Suudld N¥Iou isdtued L3 9f [ SuSIU QNVED LDIC0WE L4 BE V6510 1a1S50K NOLLY Ox
[ i) _r _r ¢ N4 9 NWH© $ M $12241 RV SV
YIAY QUVADIHS
SINNOJOV 40 W3LSAS -8 376v)
L]
’




e -

=]

L -]

[]

. o e ‘019035 seseage on ‘200330 sesmape o ‘e30350 Sumnape o TOI3037% SOIBAPE o | Gaamap yeeetlen (C)e n

. o ‘8330330 weamape om Te3je sereape op “eY) Y Suaape g ‘eImagye eostepr w | wnarey MM (Mo l.ﬂ

. o 1 €33057% sartags o 2130350 eeAsagw on “9I38]30 micape o “93307)0 SeImpe o | TITIIINS T  (U)e [-
. "z *913035¢ veseage oy 93I0)7e enamape oy ‘0IRFS Sessase oy ‘8100970 ceseape o | semres Susdeas (De
. "t SINPPS veseupe op ‘130330 strease op ‘0120770 Sezeepe on ‘0330350 sermpr on sonomsg w1 (Ve

0390379 enamgy ¢

'y v
- 't e | Wy -t 't iv | wys
saagy K3pagide e “A3gardOwe
“puy pus sevn ‘Pt pan ssew Laragaow pmy
. (1R -pony w [} * T TorqItiiton  -1omq €1 wesrdoug ‘9330370 eagIzecd on “#130770 satrieed oy P seerivng ({)e
"y e ey ‘y oo omwe
-N 0 | ey s10m T 19 1 veyy Siom
0320} 0@ /reem ®210) 104wy /Ivem Aot
P ot Lotdune 3 o |t rorqrtyiton  Lojdum swveuut ‘15egge emayriesd on ey o | seuey/ e
.
o cul® -N e
ey seyeeal
w01 [voor B
. st ‘egqrivTIten -a1 selesmazey |¢ v |z TNy -2 ‘9390338 esjyteed o ‘oyeyze mivived on | Mo rusrdey (K)o
*833037¢ satiyend oy “oyaegze wmiryeed et ‘9330y3e mirrend op ‘eyseyge eatTieed oy ogAINg TITeN  (v)e
*03oe330 sapIvedd o ‘oyI033e eariteed on ‘o3myze wgyreed o "e3395re satriend ey | sUraTIioNg MIteng (C)e
‘p O mwe 'y pen ‘y oo oule ‘7 v
1 sy ayeesd 1 w3 3meest
‘ontwa L1330 ‘onyna A3se
L e e desd wy 1 e o Iz ‘orutirten  -dead W sewsize] *e330g5e eayTived on "syme3ze earytesd on | semen farvdess (2de -4
g y oo
" 't 190 | ooy sump ‘2 puw § Wow
avIee12  “sen{ 2039819 ‘ool
v w ome g 1 Pried 1oty pue ‘g o0 smme ‘'z 20 Purpied 1olive e
§ W3 2300201 [VESIITYPY 01 oNp 1 w3 sedIey  [TVNEITPPE 07 Enp
¢ 9| 1] conyurswy (yomg  seemy wy sevesemr g s |t | ‘oeverser riveg  semmr wp eevercm re13myye savireed o L J - (e
-n. e3sefmy teueydey ‘v
330338 Yyususey WY Y
‘q‘q".‘ posEsyy e “pasyeY (OrUNg W Lewmeeedng
o4 pyoem veav 313 o} n3egiase . W3 PN £q PEe set3wad Bervan;
“yvediny yeveysvalye oy (¢ |9 [c [t [veserIvsg  “peprens oq we Mmite i ‘Umig ey op o wuey [o1(0 (9 [t [ tomaew &g

. .
1 oewy sevee 1 ®w seressd . yoeavesy L1y snoey
. Tesmleydme wy wenieydus vy 9 OSF o3 ong

] sie ‘vterrien %019y 1 (w0 . -oqustriten sosesrwy (fows ‘wII™ees SupsTend op *oyymena wyvyend ep Bupeg (190 19Y50pe

WML

EIEE
WM WL 0 YEW aus _mmmm wotiw W 0 oy sens
A

31818 RE0E AR
mmu g2 m Sorsw ma 20 I s mmmm wotien S 0 ey aenze
AN L euia _,m.‘.x 2% 1sm s murn e wmin £ m 21| om w1 s ™ eaia 5 g & 1o w2 mmin . mnsin
EHE Lvaa o0 v I _h LV g0 wOLIeIR 313 18N 20 N0V IVOM 313 1van 80 S0VIVIN
TVSOdS ey L0 ! L} o« . i 304910 GvIA LYSr0Bd 14 X TVRALY W LIW0N wotiw on
¢ % loLlE " vu  twm "~y 227820 G SERS

HIAIY QUVAdINEG

SINNOJIV 4O NILSAS -8 318Vl




“Suynaet maw
U030 (TENIITPPe L1vesersn
SERTINQ INB IS J0B (TTA WD [}

*eotI9INm
-o1dey PuiIep Wme pejlivd e
901330 [IReTaEppe 23313ede

woun L1ms In330 (1A 19ede] 01
"asjivIeem

~opdwy q3ta w00 (1IN Joede] g

TTTVIN

*IWR03IW I WY PeTjISEOR
41103 j0m {Liywe Surddeyasag ‘¢

“1WN0O38 QEN W) PeR}Y
-swom £11n) tLiyes Swiddetasag ‘¢

pearsiigioid

‘prearesze szved
-2 Imeqe 10] puv woyIInizewo? Bujing

301 YR ss] 83 Lampwiamown ey °y

‘30§ pov
O1 ©esnieq 51 Kjujwiaedon ey ¢

Te108 30 30¢ 63 1ovdwy eqd
WITA pOITII0seY LIwiviascun eqli ¢

‘1 gL

"E0jINIAS 307 (19-1§ AFT

STIWJ JO 21 Wo13deg w pamciIeem
£119513700ds swe3} SejuOWeP NSITLISY o

Lacd

* (sop3vImswntdey Swyaoyyo}
s3ved sa0m 30 §1) emm3; syl
3eBuct & wy peiawdxs 83 3vede)  “f]

‘wopsvIvemerda; wid Suyaotios
8398k T WINIA peirdedss o3 Jowdmy 7|

-enyd

") jo worIvIvensidet Suiing 10 0
20334 10230 031 peldedns o 3>edmy |

P oq 1138

R 4-28-80

o e e e -
%

“"

093083803 ) RUpE]

TYS0451€@ NVIIO0, 102rowd ‘1d et
& vy

TYS0ds1a QIVIN 102ro%s L o¢
° W

) st TENI) SOTIIV O 59 mmeg | ¢ | 9| 5 | T vwoli0 sq 113A pustmiv swpid jo sen "eri4 woyaoy on o9 swey o1 8] of t 915 v v 20p L]
r siz *EIINYFT SUIAPS o "E33833% SE1GAPE Of ‘8339739 vieape of | *8330330 ssasape off
s sl *01%03)% SRasApe oy "8330J3% eelvape Oy w1033 uﬂ" on "9339339 esseape o
ﬂmm . wnmu vumu mnwu
m H %011 W1 40 IV Aqus F w b m. NOTIVE WL 30 ey 1S m 2l8|F| worawx 3 20 YTeY AgAls £ HEE wo1lvM U &0 I Aqus
..u. : w 1s79 WL NIALIA WML WINLIA w m F17] 157 m1 mmain L KIWLIA = m 4 ] 153¢ ML KIKIIN ML NINLIA m bt m El 151 o muin BU mnila
sl= HEEH =
1|z LIVAN] - 4O HO1LVICN 1 3 LIVIN1 40 WOT1V201 3|3 1IVEK1 20 HOLIVOOY 3 m 19841 40 WOILYOON

o () 1]
Lagasaoy

“pul pus sswmzeng  ({)e
2303

roqey/r0vmiordey  (9)e

TVALIANLISNON
t W

¥IAIY QUVAJINS

WLV Ot
9 VU

S133443 @Y SLAVOW

SINNOJOV 40 N3ILSAS -8 378Vl

e




RATIONALE FOR DESIGNATION OF SELECTED PLAN

Plan selection is the designation of the most desirable alternative
based on results of this detailed study. This selection is also influenced
by the public response to the various plans of improvement. As discussed
in the preceding paragraphs, the plans providing channel depths of 40
feet in Cooper River and 38 feet in Shipyard River, using ocean disposal,
are the NED and environmentally oriented NED plans. However, until all
problems associated with ocean dumping are resolved, the final selection
of the method of channel construction will not be made.

Conclusions

The economic development of South Carolina has grown at a steady
rate during the last decade. Much of the economic growth and future
development is directly dependent on the Port of Charleston. Despite
the economic improvement of the past decade, the state remains near
the bottom, 48th, in per capita income. If the much needed favorable
economic growth is to continue, the Port of Charleston must remain as
a viable and safe harbor adequately serving the future needs imposed
by shippers and vessels.

Various solutions to the problems and needs of continued harbor
development were analyzed. Based on the results of this analysis
and demonstrated interest by private industry and local authorities,
it is concluded that the most feasible plan for satisfying future
harbor needs consists of deepening the existing Charleston Harbor
and Shipyard River channels. Minor channel widening and improved
turning basins of commensurate depth with the channels will be provided.
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Social and economic benefits of implementation of the selected
plan include increased employment and property values, continued
diversification of the state's economy, transportation savings, and

expansion of port activity and related industry.

Based on the economic and engineering studies made during this
investigation, the selected plan of improvement for navigation is
economically justified. The estimated investment and annual charges
are $57,178,000 and $7,957,000 respectively for deepening the existing
Charleston Harbor project to 40 feet and the existing Shipyard River
project to 38 feet. These costs are based on upland disposal on
Daniel Island. Annual benefits are estimated at $16,784,000 or a
benefit to cost ratio of 2.11. 3

Construction would be by the United States after congressional
authorization and funding and after receipt of the non-Federal share
of the cost. Following construction, the Federal Government would
maintain project depths in the improved channels. Non-Federal in-
terests would maintain all levees and spillways of project disposal

areas and commensurate depths at dock facilities.

The plans are acceptable to local interests. Assurances of
non-Federal participation in the recommended navigation improvements .
will be furnished in the final report. . :

A profile of the social, environmental and ecological implications
of implementation of the selected plan and considered alternatives
during project formulation are shown in Tables 9 and 10 in compliance
with the directive of Congress contained in Section 122 of the River
and Harbor and Flood Control Act of 1970 (P. L. 91-611).

The discharge of dredged material has been evaluated according to
Section 404 of the Clean Water Act; the detailed evaluation and findings
are contained in pages 59-78 of this report.
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Studies show that ocean disposal is the most economical and en-
vironmentally satisfactory means of disposing of dredged material from
the proposed modifications to Charleston Harbor. There is some concern,
however, that sufficient equipment may not be available in time for the
initial construction of the project, therefore, for the purpose of project
formulation, cost estimates are based on the use of upland disposal areas
for placement of dredged material by pipeline dredge from the inner harbor.

Recommended Plan

The recommended plan for Charleston Harbor provides for a channel
42 feet in the entrance and jetty channel and 40 feet in the inland
channels and basins except Shipyard River, where a channel depth of
38 feet would be provided. In addition to channel deepening, the
recommended plan provides for:

(a) Modification of the turning basin adjacent to the Columbus
Street docks to provide a turning diameter of 1,200 feet.

(b) Enlargement of the existing turning basin at the head of
commercial navigation (Goose Creek) to provide a 1,200-foot turning
diameter.

(c) Enlargement of the anchorage basin by extending the south
side of the basin 1,400 feet.

(d) Realignment of the channel centerline to provide 125 feet
between existing docks, piers, etc., and the edge of the channel.

(e) Easing of the bend at the northern approach to the Cooper
River Bridge.

(f) Widening of the Filbin Creek and North Charleston reaches
to 500 feet.

52




el W

(g) Widening of the Shipyard River connecting channel to
250 feet.

(h) Enlargement of the existing turning basins on Shipyard River
to provide a 1,000-foot turning diameter.

Plates 2-5 show these modifications in more detail with the waterway

being shown by various reaches.

Plate 1 shows the recommended modification to the existing project.
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SUPPLEMENTAL INFORMATION REPORT
SUMMARY

In April 1976, a Final Environmental Impact Statement was filed
with CEQ, coordinated with other agencies, and circulated for public ;
review and comment, based on recommendations made in the survey report
for "Deepening and Extending Channels for Navigation in Charleston
Harbor, South Carolina". Since April 1976, the Charleston District has
conducted Phase I studies to bridge the gap between the time of Con- ]
gressional authorization based on the survey report and the initiation
of detailed engineering and design studies. The Phase I study reaffirmed &
the appropriateness of the authorized plan in light of current conditions
and criteria, and the project now proposed is the same as that discussed
in the FEIS.

A variety of alternatives was examined in the early stages of
planning during the survey studies. These included a lighterage system,
an offshore ocean terminal, a terminal at Cummings Point, light loading
at Savannah and/or Wilmington, and a pipeline system. None of the
above alternatives were capable of accommodating tanker and container
vessels and their associated commerce. Because these alternatives

were unable to satisfy the existing and future needs of the area served
by the Port of Charleston, the alternatives were not considered beyond
the Stage I planning of the survey study. Given the limited scope of
the Phase I authorization, the absence of viable alternatives, and the
appropriateness of the authorized plan, no further consideration was :
given to alternatives during Phase 1. Instead, efforts were concentrated ¥
on avoiding or minimizing adverse effects of the proposed plan. |




i
&

Since 1976, there have been several changes in laws and regulations,
particularly in those which set forth the reporting and coordination of
information generated by Corps studies. The Charleston Harbor Deepening
Project has been reevaluated for compliance with the more recent laws,
Executive Orders and reguiations. Summaries of the more pertinent findings
are included as Attachments 1-5. Although these recent evaluations provide
more information about the project area, they have disclosed no signi-
ficant environmental impacts in addition to those included in the Final
EIS and those already considered when making the decision on the pro-
posed action. Since there are no changes in the project and no new
impacts, a formal supplement to the Final EIS is not necessary. This
supplemental information report is included in the Phase I feasibility
report and offered to concerned agencies and the public to inform them
of the lack of change and the compliance of the project with applicable
laws and regulations. The report also contains consideration of the
effects of disposal of dredged or fill material, including Section
404(b)(1) Guidelines, for submittal to Congress under the provisions
of Section 404(r), Public Law 92-500, as amended.




ATTACHMENT 1
404(b)(1) EVALUATION
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AN EVALUATION OF THE EFFECTS OF THE DISCHARGE OF DREDGED
OR FILL MATERIAL INTO WATERS OF THE UNITED STATES;
DEEPENING OF CHARLESTON HARBOR AND SHIPYARD RIVER, SOUTH CAROLINA
PURSUANT TO SECTION 404(b) OF THE CLEAN WATER ACT

1. Project Description.

a. Channel Improvements. The recommended plan of improvement

consists of the deepening of the entrance channel to Charleston Har-

bor from a depth of 35 feet to a depth of 42 feet and the extension

of this channel from Mile -10.4 seaward to the 42-foot depth contour
(Mile -11.2); deepening the existing harbor channels from a depth of

35 feet to a depth of 40 feet from the Entrance Channel (Mile 0.6)

to Mile 15.7 at Goose Creek; deepening of the Shipyard River channel

from 30 feet to 38 feet; enlargement of the upstream and downstream
turning basins in Shipyard River to provide a 1,000-foot diameter

turning area and to widen the connecting channel between the two basins
to 250 feet; enlargement of the anchorage basin near the harbor mouth

by deepening to a depth of 40 feet and by extending the south side by
1,400 feet; enlargement of the turning basin at the head of the commercial
channel at Goose Creek; dredging a new turning-basin adjacent to the
Columbus Street docks; widening the North Charleston and Filbin Creek
reaches to 500 feet; easing the bend at the intersection of the channel
and Wando River; and the relocating of channels near terminals to provide
125-foot clearance between piers and the edge of the channel.

b. Disposal of Dredged Material.

(1) General. As a result of Federal legislation and Executive
Orders, the disposal of dredged material into waters of the United States
(including adjacent wetlands) is prohibited, except where no practicable
alternatives having lesser impact exist and where the Federal activity
is necessary. The existing diked disposal areas presently used for
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maintenance of the inner portion of Charleston Harbor do not have suf-
ficient capacity for the material which would be dredged during the
enlargement of the channel and for the additional yardage generated

by increased annual maintenance. Two methods for disposal of the
additional material have been closely examined: ocean disposal and
disposal in diked upland sites. The former method, although attractive
from environmental and economic viewpoints, can not be relied upon at

the present time because the special dredge needed to pump the dredged
material and the special hopper barges needed for transportation to

ocean sites are not available commercially or from Government plant.
Since upland disposal of inner harbor material is the only acceptable
method which can now be positively stated as capable of being implemented,
this is the method discussed in the Final EIS and in the 404(b)(1) evalu-
ation which follows. This evaluation also provides a "worst case"

404(b) evaluation among the acceptable upland alternatives.

(2) Acquisition of Disposal Areas. The local sponsor for the
project is required to provide suitable disposal areas, but does not
acquire title to or easements on specific tracts of land until the later
stages of planning when the sponsor has been assured by Congress that a
project will actually be built. The S. C. State Ports Authority, the
locai sponsor for the Charleston Harbor Deepening Project, has stated
that, if needed at the time of construction (1985 - 1986), it would
acquire the approximately 1,000 acres of disposal area on Daniel Island.
Based on current environmental regulations, on existing and projected
land use and on reasonable pumping distances, five tracts of land on
Daniel Island totaliing approximately 2,500 acres have been identified
as possible disposal areas. All the areas would not be used, but an
evaluation of all five covers the range of possible future upland areas
and includes the worst possible case. If, at some later date, ocean
disposal of inner harbor material becomes feasible, this method will
probably be empioyed instead of upland disposal. Evaluations and public
disclosure will be updated in accordance with the laws and regulations
applicable at that time.
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(3) Jurisdiction Under Section 404. The five disposal areas
were grouped under one 404(b)(1) evaluation because of several similarities:
(a) they are all on Daniel Island; (b) they would be diked on all
sides; and, (c) with the exception of small, incidentally included Tow
areas in Plot D, they are all uplands. Disposal of dredged material on
the upland sites does not fall under the jurisdiction of Section 404 or ;
require a 404(b) evaluation. Therefore, the only actions which are in- |
cluded in this evaluation are the release of suspended fine materials
into waters of the United States through the diked area spillways during
the dewatering operations, and the filling of unimportant (see 2.a
and 40 CFR 230.4-1) wetlands which can not be avoided in the construction
of dikes. 1

(4) Description of the Proposed Discharge of Dredged or Fill
Materials.

(a) General characteristics of material. The top layer
of material dredged during the deepening of the harbor would be the re-
cently settled silts, clays, sands and shell that are usually removed
during annual maintenance. The materials dredged annually from Lower
Charleston Harbor, Shipyard River and Upper Charleston Harbor are pre-
dominantly silts and clays. Maintenance of the Anchorage Basin, Shem
Creek and Cove Inlet also removes silts and clays, but some sand is in-
cluded. The material removed in deepening beyond normal maintenance
depths to 40 feet would be silts, silty sands and clays, including
Cooper marl from the upper reaches of the Cooper River.

(b) Quantities of material proposed for disposal. An
estimated 14,982,000 cubic yards of material would be removed from the
inner harbor during construction of the deeper harbor. Thereafter,
an average of 1,096,000 cubic yards of material would be removed an-
nually to maintain the deeper project. This additional maintenance
material would be deposited in existing disposal areas now used
for OM of the 35-foot project. A 404(b) evaluation of disposal




in Charleston Harbor's existing diked areas has been prepared for the
0&M of Charleston Harbor, and this evaluation will be revised (1985 or
1986) to reflect the additional annual yardage. It should be noted that
only a very small portion of the material dredged will reenter waters

of the United States. The quantities released through the spillways
into waters of the United States can only be grossly estimated to be

a small fraction of the material placed behind the dikes. (See also
6.e(7)).

(c) Source of material. The material placed in the
diked disposal areas is dredged from the areas marked on Plates 1-5.

" (5) Description of the Proposed Disposal Sites for Dredged
or Fill Materials.

(a) Location. Diked areas and points of discharge from
these areas into "waters of the United States” are shown in Figure 2.
A brief description of each diked disposal area follows, although, with
the exception of low areas in Plot D, the discharge into the diked
areas does not require a 404(b)(1) evaluation.

Plot A ~ Plot A is a 309-acre site immediately west
of the junciure of Ralston Creek and the Wando River. Sixty-three per-
cent of Plot A is prime farmland. The remaining acreage within Plot A
is bottomtand hardwoods with a few pines scattered throughout.

Plot B ~ Plot B is a 841-acre site located just
north of Plot A and south of Beresford's Creek. Fifty-six percent of
Plot B is made up of pastureland. Fifteen percent is prime cropland.
Approximately 204 acres or twenty-four percent of Plot B is bottomland
hardwoods and 37 acres of five percent is composed of pine woods. Flora
composition is similar to that of Plot A.




Plot C - Plot C is a 228-acre site situated northwest
of Beresford's Creek and just northeast of Thomas Island. The entire
site is in woodland. More than fifty percent of the site is in pine
woodland. Bottomland hardwoods comprise about one-half of this plot.

Plot D - Plot D is a 523-acre site lying approximately
midway between the Wando and Cooper Rivers and south of Plot A. Seventy-
eight percent or 407 acres of Plot D is cropland. Eighteen percent or
96 acres of this plot is covered with hardwoods. The remaining 20 acres
of this 523-acre plot is composed of a drainage canal and high salt marsh
which is associated with this canal. The canal runs approximately 5,000
feet before connecting to the Wando River. This canal is flooded only
on the spring tide. Vegetation includes Juncus roemerianus, short form
Spartina alterniflora, and, in brackish areas, Typha (spp). Limited
fishery habitat is provided during the spring tide in the drainage canal.

Plot E - Plot E is a 542-acre site lying just off
the southern point of Daniel Island and is bound on the west by the
Cooper River. Plot E is a former disposal area. Eighty-eight percent
of this pint is now productive cropland where tomatoes, cucumbers
and soybeans are grown in quantities equal to yields of nearby prime
farmlands. The remaining twelve percent is made up of the old original
dredge disposal dike and wooded field corners.

(b) Type of disposal sites. All areas on Daniel Island
would be diked. See 1.b{5)(a) above for description. The areas outside
the dikes, i.e. "the waters of the United States" receiving water and
suspended sediments from the spillways, are described below:
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Disposal Area Spillways Waters of the U. S. Receiving )
Discharge and Direction of
Drainage

Plot A A,B,C Three (3) spillways (A, B, C
on attached map) would empty
into purposely excavated drainage
ditch 3,500 feet long. The ditch
would cross upland except for 4
approximately 150 feet of S.
alterniflora salt marsh bordering
the Wando River into which the
ditch would empty. There would
be tidal exchange between drainage
ditch and Wando River.

Plot A D, E Two (2) spillways (D, E on at-
tached map) would empty into
ditches approximately 500 feet
long. Half this distance would be
through brackish marsh made up
of dominant plants of S. alter- {
niflora and Typha sp. The ditches
would be approximately 2,000 feet
apart and would empty into an
unnamed tributary whose waters
pass through Beresford and Clouter
Creeks before running into the
Cooper River. There would be a
tidal exchange between the drainage
ditches and the unnamed tributary
of Beresford's Creek.

e e e st hd £onad e e

Plot B A,B,C, D Four (4) spillways (A, B, C, D on
attached map) would empty into
purposely excavated 2,200-foot
long drainage ditch which is upland
except for approximately 200 feet 1
of ditch through S. alterniflora |

|
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marsh associated with Ralston Creek.
There would be tidal exchange be-
tween drainage ditch and Ralston
Creek.

Plot C A,B,C, D, E Five (5) spililways (A, B, C, D, E
on attached map) would empty into
a purposely excavated drainage .
ditch approximately 3,500 feet long '
which is upland except for 250 {
feet which would run through S.
alterniflora and Typha sp. brackish
marsh. There would be tidal ex-
change between drainage ditches
and Ralston Creek.




Disposal Area Spillways Waters of the U. S. Receiving
Discharge and Direction of
Drainage

Plot D A,B,C,D, E, F Six (6) spiliways (A, B, C, D,
E, F on attached map) would empty
into a purposely excavated ditch
approximately 5,000 feet long which
would open into an existing canal
which runs .approximateiy 1,300 feet
into the Wando River. There would
be tidal exchange between Wando
River, an existing drainage canal,
and the proposed drainage ditch.

Plot D G, H Two (2) spillways (G, H on attached
map) would empty into a purposely
excavated ditch approximately 4,000
feet long which would open into
an unnamed tributary of the Cooper
River. Approximately 25 feet of
ditch would be through S. alterni- :
flora salt marsh. There would be
tidal exchange between unnamed
tributary of Cooper River and pro-
posed drainage ditch.

Plot E A, B,C, D, E Five (5) spillways (A, B, C,
D, E on attached map) would empty
into an existing drainage canal
approximately 8,000 feet long -
which opens into the Wando 1
River. The existing drainage
canal is surrounded by S. alter-
niflora salt marsh at the
Wando River and develops further
inland into a brackish marsh with :
dominants of S. alterniflora, ?
Juncus sp. and Typha sp. There would
continue to be tidal exchange between
existing drainage ditch and Wando
River,

(c) Method of discharge. Hydraulic pipeline dredge into diked
areas (see 1.b(1) - (4)). wWater and dredge material still in suspension after
settling in the above-mentioned diked areas would be released through flashboard
fiser-type spiliways into "waters of the United States".

(d) When will disposal occur? Current estimates for construction
are 1985-1987.
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(e) Projected 1ife of disposal sites. Plans are to use the
new disposal areas on Daniel Island only for the material dredged during
the initial deepening of the harbor (2-3 years). Maintenance material
would be placed in existing disposal areas for which a 404(b)(1) evalu-
ation has been made and coordinated with the public (See 1.b(4)(b)).

(f) Bathymetry.. Not applicable.

2. Physical Effects (40 CFR 230.4-1(a)).

a. Potential Destruction of Wetlands - Effects On (40 CFR 230.4 -
1(a)(1)(i-vi)):

(1) Food Chain Production: Twenty (20) acres of periodically
flooded high salt marsh (spring tide) and tidal canal in Plot D will be 4
replaced by silt and sand. This 20 acres of high marsh is of relatively
low value as it is not regularly flooded and lacks the important functions
assigned to top priority wetlands. There would be little loss in the way
of primary production. Food chain production will not be affected signifi-
cantly by the release of water and suspended material through spillways.

(2) General Habitat: No potential for significant effects
on habitat by release through spillways. Use of Plot D for disposal of
dredged material would result in the loss of 20 acres of drainage canal
and associated high marsh which is periodically flooded on spring tides.
This man-made canal and associated high marsh is considered of marginal
value as fishery habitat for either feeding or spawning. Wading birds,
ducks, and other wildlife which might be found in this area would be dis-
placed into other marsh areas. The lower part of this canal or the part
next to the Wando River is presently being used as a spillway receiver for
an existing disposal site. Construction of new canals to drain the new
disposal areas would create similar man-made canals.




(3) Nesting, Spawning, Rearing, and Resting Sites for Aguatic
or Land Species: No impact with the exception of the 20 acres of drainage
canal and associated wetlands which would be filled by sand and silt at
Plot D. Filling of this wetland would not have an unimportant impact on
nesting, spawning, rearing, and resting sites for aquatic or land species.
Those individuals which might be currently using this area would be displaced
into surrounding areas which provide a higher quality habitat.

(4) Those set aside for aquatic environment study or sanctuaries
or refuges: Not applicable.

(5) Natural drainage characteristics: (See 2.a.(1)). Otherwise,
not significant.

(6) Sedimentation patterns: (See 2.a.(1)). Otherwise, not
significant.

(7) Salinity distribution: (See 2.a.(1)). Otherwise, not
significant.

(8) Flushing characteristics: (See 2.a.(1)). Otherwise, not
significant.

(9) Current patterns: Not significant (See 2.a.(1)).

(10) Wave action, erosion or storm damage protection: Not
significant. b

(11) Storage areas for storm and flood waters: Not applicable. :

(12) Prime natural recharge areas: Not applicable.
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b. Impact on Water Column (40 CFR 230.4-1(a)(2)). Except in Plot D,
the physical impacts of dredged material disposal on the water column will
be temporary and directly related to the dewatering process. Although
there is a shallow water column in the wetland areas of Piot D during

spring tides, the physical impacts of filling those areas were discussed |
in 2.a above. !

(1) Reduction in light transmission: Not significant.

(2) Direct destructive effects on nektonic and planktonic
populations: Not significant. In the small and unimportant (according
to EPA's 40 CFR 230.4-1(a)(1)) low areas of Piot D, the nektonic and
planktonic populations would be displaced or destroyed. (See 2.a).

c. Covering of Benthic Communities (40 CFR 230.4-1(a)(3)).

(1) Actual covering of benthic communities is not expected to
occur outside the disposal areas. Suspended fine grained particles in
the spililway effluent are flushed away by tidal action. Normally the
heavier particles settle out in the diked areas. Benthic communities
(subject to flooding by spring tides) in Plot D would be eliminated as
Plot D is filled with dredged material.

(2) Changes in community structure or function: Not significant
outside dikes. Inside the dikes of Plot D, 20 acres of marginal wetlands 14
associated with the man-made ditch would be replaced by sand and silt.

d. Other Physical Effects (40 CFR 230.4-1(a)).

(1) Changes in bottom geometry and substrate composition. Not
significant, except in low areas of Plot D. (See 2.a).

(2) Water circulation. Not significant, except in low areas ﬁy
of Plot D now flooded by spring tides. ‘
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(3) Salinity gradients. Not significant.

(4) Exchange of constituents between sediments and overlying
water with alterations of biological communities. Not significant.

3. Chemical-Biological Interactive Effects (40 CFR 230.4-1(b)).

a. Does the material meet the exclusion criteria? No. The nature
of the top layer of dredged material (predominantly silt and sand) and the
source will not allow the exclusion criteria to be met. However, the
proposed dredged materials have a composition similar to that at or near
the spillway sites, and sufficient chemical and biological testing has
been conducted to insure the biological integrity of the receiving waters

b. Water Column Effects of Chemical Constituents (40 CFR 230.4-1(b)(3)).

(1) Charleston Harbor has a water classification of “SC". The
Cooper River also has a water classification of "SC" in that portion below
U. S. Highway 52 to the junction of the Ashley and Cooper Rivers. The S. C.
Department of Health and Environmental Control defines "“SC" waters as suitable
for crabbing, commercial fishing and for the survival and propagation of
marine fauna and flora. The Wando River is classified as "SB". "SB" waters
are suitable for direct water contact and for survival and propagation of
shel1fish except shellfishing for market purposes.

(2)(a) Bulk chemical analyses of the sediments in Charleston 4
Harbor were conducted in 1971, 1972 and 1975. These analyses indicate a
general improvement in sediments with time, possibly due to the enforcement
of progressively more stringent State and Federal regulations to control dis-
charges and spills into the harbor. Since there are no State or Federal
. standards applicable to the components of dredged materials (State or Federal
standards, where they exist for marine areas, are written for water




quality rather than sediments), a comparison was made between the most
recent (1975) sediment samples from Charleston Harbor and sediment samples
taken from locations in the Atlantic Intracoastal Waterway where one would
expect to find non-contaminated material. (The AIWW samples meet the ex-
clusion criteria for chemical testing.) Only lead was higher in Charleston
Harbor than in the AIWW (mean values of 0.0018 and 0.0013 respectively).

(b) Because substances in the sediments may be tightly bound
to sand, clays or organic particles and may not be available to the water
column, the elutriate test is currently considered the best indicator of
potential impacts on water quality (see 6.e.(7)). Unfortunately the
State and Federal governments have very few standards for marine or
estuarine water with which to compare the results of the elutriate tests.
Where standards do exist, the elutriate levels are below the concentrations
recommended for marine or estuarine waters. None of the elutriates or the
concentration in the receiving waters could meet the EPA's "Redbook" recom-
mendation (not an enforceable standard) of 0.1 ug/1 for mercury. Each of
the elutriates but one, however, had the same mercury levels as the receiving
waters (0.5 ug/1) and would not affect the ambient mercury levels. At one
elutriate sampling site, the mercury level was 2.0 ug/1, four times the
level of the receiving waters. Since the receiving waters exceed the
"Redbook" 1evel, no amount of dilution would bring this elutriate level
below the "Redbook" level; however, within a reasonable mixing zone the
discharge level would approach that of the receiving waters. The 1979
levels of mercury in the liquid phases of the bioassay tests were sig-
nificantly lower than the elutriate levels, but can not be directly com-
pared since they are prepared by two different methods. Except for DDE
in some samples, no pesticides or PCB's were detectable in any of the
samples.

(c) Over a period of years, EPA has gradually retracted
its position of setting standards in terms of absolute concentrations




for dredged material. Instead, applicable regulations now emphasize
bioassays as an indicator of chemical and/or physical impacts. Although
the levels of contaminants found in Charleston Harbor sediments do not
warrant concern, bioassays have been conducted for the harbor sediments

in anticipation of the ocean dumping alternative for the Charleston Harbor
deepening project. The results of bioassays from the nine sites in the
main channel, anchorage basin and Shipyard River show that at none of the
sites would EPA's Limiting Permissible Concentration (LPC) be exceeded

for the Tliquid phase, suspended particle phase or solid phase.

(d) In the bioaccumulation study there was considerable
variability in the several controls. Where tissue in the control clams
(Mercenaria mercenaria) showed exceptionally low levels of mercury or

cadmium, tissue in clams from certain harbor sediments showed higher
levels than these low controls. These same clams from harbor sediment,
however, had comparable or lower levels than other controls. Where the
controls were not exceptionally low, clams from harbor sediment compared
favorably with their controls. A cross comparison among bioaccumulation
controls indicated that tissue mercury and cadmium levels are within the
normal variability of controls.

c. Effects of Chemical Constituents on Benthos (40 CFR 230.4-1(b)(3)).
Not significant. (See 3.a-b).

4. Description of Site-Comparison (40 CFR 230.4-1(c)).

a. Total Sediment Analysis (40 CFR 230.4-1(c)(1)). Not required;
however, see 1-b(3)(a) for a summary of the detailed sediment analyses
conducted on grab samples and cores taken from Charleston Harbor.

b. Biological Community Structure Analysis (40 CFR 230.4-1(c)(1)).

Not applicable.




5. Review Applicable Water Quality Standards.

a. Compare Consitituent Concentrations (See 3.a and b). Bulk chemical
analyses, elutriate tests, bioassays and bioaccumulation tests provide a
reasonable assurance that no Federal or State water quality standards will
be exceeded.

b. Consider Mixing Zone. The majority of sediments wiil settle
within the disposal area, entrapping pollutants. Heavy metals in par-
ticular have an affinity for the surface of clay particles. The con-

taminants remaining in the discharge from spillways should contain only
a small fraction of the total pollutants emptied into the disposal area.
Only mercury from one elutriate required dilution to meet "Redbaok"
recommendations or ambient levels. Because ambient water levels exceed
"Redbook" levels, no mixing zone would bring this elutriate to "Redbook"
levels, but a small mixing zone would dilute the discharge to close to
ambient levels.

c. Based On a. and b. Above, Will Disposal Operation Be in Conformance
With Applicable Standards? Yes. The "Redbook" concentration for mercury
is only a guide. Bioassays indicate that this one mercury level and other

contaminants will meet EPA and State requirements as set forth in regulations.

6. Selection of Disposal Sites (40 CFR 230.5) For Dredged or Fill Material.
Disposal sites were originally selected based on pumping distances, environ-
mental regulations and the willingness of the local sponsor to acquire
suitable disposal sites. Tentative sites were located with the co-
operation of the South Carolina Wildlife and Marine Resources Department

to avoid unacceptable impacts on natural resources. The sites have been
reviewed in light of Executive Order 11990, EPA's Section 404 regulations,
and comments made by State and Federal agencies in response to the project
EIS.




a. Need For the Proposed Activity. Charleston Harbor is a multi-

purpose port which serves industrial, commercial, public and military
establishments. Deep-draft tankers, general cargo vessels, container
ships, dry bulk vessels and a variety of military vessels utilize the
port. Unless deepened, Charleston Harbor would cease to be a major
competitive port.

b. Alternatives Considered.

(1) No Action. Charleston Harbor would continue to be maintained
at a depth of 35 feet. It would be unable to handle the increasing number
of vessels with drafts greater than 35 feet. The larger ships would
go to other ports to the detriment of South Carolina commerce, and the
added transportation costs would be passed on to port users and eventually
to the consumer. Commercial and industrial firms that require or desire
to use the deeper draft vessels would not locate in the area served by the
Port of Charleston.

(2) A variety of alternatives were examined in the early stages
of planning, including a lighterage system, an offshore ocean terminal,
a terminal at Cummings Point, light loading at Savannah and/or Wilmington,
and a pipeline system. To satisfy the existing and future needs of the
area served by the Port of Charleston, a considered alternative to channel
modification must be capable of accommodating tanker and container vessels
and their associated commerce. None of the above alternatives were viable
in terms of meeting the physical and monetary requirements.

(3) Within the recommended alternative of deepening the harbor
to 40 feet, there were several options as to placement of material. See 1.b.
Ocean disposal has been studied at lenoth and will probably be used instead
of upland disposal, if the equipment needed is available at the time of con-
struction,

c. Objectives To Be Considered in Discharge Determination (40 CFR

230.5(a)).




(1) Impacts on Chemical, Physical, and Biological Integrity of
Aquatic Ecosystem (40 CFR 230.5(a){(1)). No significant impacts will
occur as a result of the proposed discharge of dredged or fill material
into the proposed disposal areas with the exception of the drainage canal
bordering the south and west sides of Plot D and the lower priority wetlands
associated with this canal. In this 20-acre area, the physical and biological
integrity will be altered by the change from periodically (spring tide)
flooded high brackish marsh and spring tide canal water to an area covered
with silt and sand. This area will gradually be revegetated with upland
species or used for growing crops two or more years after disposal.

(2) Impact on food chain (See 2.a(1) and 6.c(1)).

(3) Impact on diversity of plant and animal species (See 2.a(1)-(3)
and 6.c(1)). *

(4) Impact on movement into and out of feeding, spawning, breeding
and nursery areas (See 6.c(1)).

(5) Impact on wetland areas having significant functions of water
quality maintenance (See 6.c(1)).

(6) Impact on areas that serve to retain natural high waters or
flood waters. No significant impacts.

(7) Methods to minimize turbidity. A1l disposal areas would be
diked to minimize turbidity.

(8) Methods to minimize degradation of aesthetics, recreational
and economic values. Recreational values will not be impacted. Economic
values will be improved. There is no degradation of aesthetic values
due to release from spillways. Alteration of the drainage canal and
associated wetlands are described in 2a and 6.c(1).
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(9) Threatened and endangered species. The only endangered
species known to occur in the project area in recent years are the brown
pelican, peregrine falcon and alligator. The proposed project would not
jeopardize the continued existence of the aforementioned species. On
the contrary, short-term impacts of the disposal areas would enhance
habitat for the brown pelican. Furthermore, as the disposal sites dry
and revegetate, feeding habitat for peregrine falcons would be enhanced
through the establishment of early stage vegetation with associated
small birds and rodents.

(10) Investigate other measures that avoid degradation of
aesthetics, recreational, and economic values of navigable waters.
See 6(b) and 6.c(8).

d. Impacts on Water Uses at Proposed Disposal Site (40 CFR 230.5(b)(1-10)).

(1) Municipal water supply intakes: No impacts.
(2) Shellfish: No significant impact.

(3) Fisheries: No significant impacts outside of the 20 acres
of drainage canal and associated high salt marsh.

(4) Wildlife: No significant impacts outside of the 20 acres
of drainage canal and associated high salt marsh at Plot D.

(5) Recreation: No significant impacts.
(6) Threatened and endangered species: The proposed project
would not jeopardize the continued existence of any threatened or endangered

species.

(7) Benthic 1ife: (See 1.c.(2), 2.c.(1) and 2.d.(4)).
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(8) Wetlands: (See 6.c.(1)). No significant impact, except
for the canal and high wetlands at Plot D.

(9) Submerged vegetation: No significant impact.
(10) Size of disposal site: See c{(1)d.

(11) Coastal zone management programs (40 CFR 230.3(e)): The
South Carolina Coastal Management Plan was approved by the Department
of Commerce on 24 September 1979. The Phase I study of deepening and
extending channels in Charleston Harbor was reviewed and the study
report prepared using the latest draft version of the program. Use
of the proposed disposal areas is consistent to the maximum extent
practicable with the South Carolina Coastal Management Plan. (See page 113)

e. Considerations to Minimize Harmful Effects (40 CFR 230.5(c)(1-7)).

(1) Water quality criteria: No significant effects on water
quality. Diking reduces the turbidity introduced into receiving waters.
(See also 3.a-b.)

(2) Investigate alternatives to open water disposal. The
proposed alternative is an alternative to open water disposal.

(3) Investigate physical characteristics of alternative disposal
sites. (See 6.b).

(4) Ocean dumping: Ocean dumping has been examined in detail
(see Attachment 3), and would avoid the effects on upland Daniel Island
sites. Ocean dumping will be employed instead of upland dumping if the
special equipment is available at the time of construction.

(5) Where possible, investigate covering contaminated dredged
material with cleaner material: Not applicable. (See 3.a-p).
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(6) Methods to minimize effect of runoff from confined areas
on the aquatic environment. No significant effects. Material would be
held in diked areas before it is released to reduce turbidity. (See 1l.c).

(7) Coordinate potential monitoring activities at disposal site
with EPA. For Operations and Maintenance projects, monitoring of effluents
from spiliways would be a better basis on which to estimate the physical
and chemical effects of the discharge than the elutriate and other methods
now specified in EPA quidelines. Provisions for monitoring in lieu of
elutriate tests have been suggested to EPA in their upcoming revisions to
404 guidelines.

7. Statement As To Contamination of Fill Material If From A Land Source
{40 CFR 230.5(d)). Not applicable.

8. Determination of Mixing Zone. Based on past and projected disposal
into the proposed disposal areas and bioassay and bicaccumulation tests,

a mixing zone is not required to meet applicable standards or Limiting
Permissible Concentrations. (See also 5.b and 3.a-b).

9. Conclusions.

a. Feasible alternatives to the proposed discharge have been con-
sidered, and none that can now be implemented will have less adverse im-
pact on the open water and wetland ecosystem.

b. The proposed actions were selected from the feasible alternatives
after adequate coordination with the public and State and Federal agencies.

c. There are no unacceptable environmental impacts on the open water
and wetland ecosystem as a result of the discharge of dredged or fill
material.
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d. The discharge of the dredged or fill material will be accomplished
in a manner that will minimize, to the extent practicable, adverse environ-
mental effects on the open water and wetland ecosystem.

10. Findings. Based on the above evaluation and determinations, the
proposed disposal sites have been specified through the application of
Section 404(b) guidelines. Based on this document, the project EIS and
other project documents available to me, I find that there are no viable
alternatives for the disposal of the dredged material at this time which
would have lesser impact on open waters and the adjacent wetlands. I

also find that the proposed disposal is in the best overall public interest.

_ okl 180

Date

WITLIAM W. BROWN
Colonel, Corps of Engineers
District Engineer

MiLTON HUKNTER
Maior, Corps of Engineers
Deputy District Engineer
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BIOLOGICAL STUDIES FOR POTENTIAL DISPOSAL SITES ON DANIEL ISLAND
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|3 BIOLOGICAL STUDIES
A FOR
POTENTIAL DANIEL ISLAND DISPOSAL AREAS

GENERAL. Deepening of Charleston Harbor may require upland areas for
disposal of dredged material if equipment necessary for ocean disposal
(preferred method) is not available at the time of construction (1985 -
1986).

The Charleston Harbor Deepening Project with a proposed 40-foot deep
main channel would require approximately 1000 acres of upland for dis-

; posal. Subject to congressional approval, authorization and funding,
construction of the project could begin by 1985. The deepening operation
will require 2 to 2-1/2 years for completion.

AT S S "

Biological studies, in addition to those in the EIS, were recently
made of five potential upland disposal sites on Daniel Island (see
Plate 1). The five potential sites comprise approximately 2,500
acres of mixed openland and woodland. The five areas were evaluated
separately and, should upland disposal be necessary, use of the 1000
acres which would have the least potential for adverse impacts is
recommended. !

ENVIRONMENTAL SETTING

Field studies of flora and fauna resources were made for each of the
five potential sites on Daniel Island during June 1979. A description ,
of each site follows:

Sampling Design - Field sampling of the study area was made through
the use of the stratified random sampling method. Sample sites were
selected from each vegetative cover type. Individual sites were selected
‘on an aerial photograph with a scaled 200-foot interval transect axis.
Individual points were located by using a random numbers table.
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The number of sample sites taken per vegetative type varied from
2 to 10. Fewer sample sites were taken from the homogenous cover
types, i.e., pine plantations and open cropland.

SITE A

Site A contains a mixture of cropland, hardwoods and pine woodland
totaling 309 acres. Sixty-three percent (194 acres) of the site is
prime farmland. Goldsboro and Bonneau soils are the predominant
soil series. Primary crop production includes cucumbers, tomatoes,
corn and soybeans. A network of drainage canals totaling 43,004
feet dissects the cropland.

Bottomland hardwoods totaling 115 acres comprise the second largest
vegetative cover type. Predominant tree species include water oak,
live oak, willow oak, sweetgum and black gum respectively. A few
loblolly pine are scattered throughout. Wax myrtle, smilax, Vaccinium,
American beauty berry, chain fern and grasses dominate the forest
understory.

Age class of the hardwoods range predominantly from 20 to 80 years and
are classed as heavy mast producers.

FISH AND WILDLIFE RESOQURCES

Site A contains quality wildlife habitat for both game and non-game
species (See Figures 3 and 4) for habitat values). The area is purposely
managed for wildlife as well as agricultural products. Wildlife game
species occurring in the area include whitetail deer, wild turkey,
bobwhite quail, mourning doves, gray squirrels, fox squirrels, rabbits
raccoons and oppossums. Non-game species endemic to the lowcountry

of South Carolina also occur in the area. Site A and adjacent Site B
contain some of the highest wild turkey populations found in Berkeley
County (personal communication - Bill Mahan -~ SCWMRD).




SITE B

Site B contains 841 acres which form the largest potential site. Fifty-six
percent (471 acres) of the site is pastureland. The pastureland con-

tains both improved pasture and native grasses. Fence rows and ditch

rows thoroughly dissect the area. Various oaks, Sapium, loblolly pine,

and wax myrtle border the fence rows and ditch rows.

Fifteen percent of Site B (129 acres) is prime cropland. Agricultural
crops and practices are similar in Site B as with Site A. Approximately
40,324 feet of open ditches dissect the area.

Bottomliand hardwoods total 204 acres. Flora composition is similar to
Site A bottomiand hardwoods. A total of 37 acres of loblolly pine are
scattered throughout Site B. Age class and species composition includes
40-year old lobiolly pine. Understory vegetation includes wax myrtle,
grasses and annual herbs.

FISH AND WILDLIFE RESOURCES

Site B lies adjacent to Site A. Quality wildlife habitat is managed
and maintained similarly in Site B as in Site A.

A high fox squirrel population occurs in the 471-acre pastureland-woodlot
type habitat. The pastureland also provides habitat for other small

mammals, birds, reptiles, and amphibians, and hunting grounds for birds !
of prey.

SITE ¢ 1

This 228-acre tract is situated northwest of Beresford Creek. The entire
tract is in woodland. More than 50 percent of the site is pine woodland.
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Loblolly pine is the dominant species. Longleaf pine occurs in a
strip in the northwest corner of the tract along contour elevations
20 to 25 feet.

Water oak, live oak, sweetgum and red maple are the predominant
species comprising the 100 acres of bottomland hardwood.

FISH AND WILDLIFE RESOURCES

Bottomland hardwoods provide quality wildlife habitat. No fishery
habitat occurs in Site C.

SITED

Cropland comprises 78% (407 acres) of Site D. Cucumbers, tomatoes,
corn and soybeans are the principal crops planted. A network of
100,960 feet of open ditches dissects the cropland. Eighteen

percent (96 apres) of Site D is covered with hardwood trees. Pre-
dominant tree species include water oak, sweetgum and blackgum.
Elderberry, chainfern, Ilex and various grasses dominate the under-
story. A large drainage canal with associated wetlands comprises
approximately 20 acres of marginal salt marsh. The wetland is bounded
by existing dikes and is fed by a man-made canal constructed to drain an
existing disposal area. Vegetation consists of smooth cord grass and
black needlerush.

FISH AND WILDLIFE RESOQURCES

Openland wildlife species are favored in Site D with its large expanse

of open cropland. However, an interspersion of fence rows plus the close
proximity of fields to woodlots provides limited but good habitat for
woodland wildlife species such as whitetail deer and wild turkey. Limited
fishefy habitat is provided during high tide in the southwest perimeter
drainage canal.
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SITE E

Site £ is a former dredged material disposal area. Dredged material
was last pumped on the site during the late 1960's. The site is still
inclosed by the former dike.

Shortly after the dredged material had dried sufficiently for equip-
ment to stand (1 to 2 years), a network of 40,880 feet of open ditches
was installed for field drainage. Since that time, Site E has been
planted in tomatoes, cucumbers and soybeans. Crop yields equal those
in nearby prime farmlands. Common vegetation in and adjacent to the
open ditches include dog fennel, ragweed, various grasses and cattail.

Approximately 88% (477 acres) of the site is cropland. The remaining
12% of the site which includes the vegetated dike and wooded corners
contain hardwood vegetation.

Predominant tree species include sugarberry, mulberry, groundsel,
Sapium and chinaberry. Other vegetation includes sumac, pokeberry,

milkweed, bermuda grass, dock, vassey grass and dog fennel.

FISH AND WILDLIFE RESOURCES

~

The large open areas of Site E favor fair openland wildlife habitat.
No fishery habitat occurs in Site E.

THREATENED AND ENDANGERED WILDLIFE

The Encangered Species Act of 1973 (PL 93-205) establishes two categeries
of endangerment:

Endangered Species: Those in danaer of extinction throughout all
or a stgnificant portion of their range.

Threatened Species: Those likely to become endangered within the

foreseeable future throughout all or a significant portion of their range.
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The Federal endangered species list of 17 January 1979 includes the
following species which occur or may occur in the South Carolina coastal

region; however, few of the species have been observed, are known to }
be present, or are believed to be present in the potential disposal '
sites.

a. Reptiles.

(E) Endangered
(E)

Leatherback sea turtle
Atlantic Ridley sea turtle

Green sea turtle - (T) Threatened ,
Loggerhead sea turtle - (T) 1
American alligator - (T)

Eastern indigo snake - (T) f

The sea turtles are visitors to beaches of South Carolina. None have

been observed in the vicinity of Janiel Island. The eastern indigo
snake may exist in South Carolina, which is the northern limit of its
historic range. However, it has not been recorded in the Daniel Island

area.

b. Birds. ,
Arctic peregrine falcon - (£)
Bachman's warbler - (E)
Brown pelican - (E)
Eskimo curlew - (E)
Kirtland's warbler - (E)
Ivory-billed woodpecker - (E)
Red-cockaded woodpecker - ()
Bald eagle - (E)
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The Arctic peregrine falcon is a winter migrant and is occasionally
sighted in the area. The Bachman's warbler, Kirkland's warbler, and
Eskimo curlew are transients, and have not been sighted in the area.
The red-cockaded and ivory-billed woodpeckers have not been observed
in the area. The bald eagle is a permanent resident of South Carolina
and nests in estuarine areas; however, none reside in the area. The
brown pelican is cormmonly observed along the Carolina coast.

c. Mammals.

Eastern cougar - (E)
Florida manatee - (E)

The cougar has not been observed in .the study area. The Florida manatee
or sea cow, resides in tropical waters, particularly in Florida, but
occurs occasionally as a straggler along the South Carolina coast. In
August 1977, two were seen at Beaufort, South Carolina, and in recent
years some have been reported from the Cape Fear estuary in North
Carolina. It is highly unlikely that the cougar or manatee occur in

the Daniel Island vicinity.

d. Fishes.
Shortnose sturgeon - (E)

Sturgeon reqularly inhabit the Cooper and Wando Rivers.




SUMMARY SHEET

VEGETATIVE COMMUNITIES - OPEN DRAINAGE DITCHES - ROADS - FARM STRUCTURES
PROPOSED DISPOSAL SITES
DANIEL ISLAND

VEGETATIVE COMMUNITIES SITE A SITE B SITE C SITED SITE E
(acres)
Cropland 194 129 0 407 477
Pastureland 0 471 0 0 0
Forestiand
Hardwood 115 204 100 96 65
Pine 0 37 128 0 0
Marshland _0 _0 _0 _20 _0
TOTAL 309 841 228 523 542
OPEN DRAINAGE DITCHES (feet) 43,004 40,324 0 100,960 40,880
ROADS (feét) 26,800 58,400 2,000 30,000 25,600
BUILDINGS - FARM STRUCTURES 1 8 0 0 0
{no.)
}
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FUTURE _ENVIRONMENTAL SETTING WITHOUT THE PROJECT

Major land management changes are anticipated for the Daniel Island area
within the next decade. Completion of the Mark Clark Expressway by

the year 1986 will directly 1ink Daniel Island to the North Charleston-
Charleston, and East of the Cooper areas. It appears probable that

some residential and industrial development of the island will occur
upon completion of the expressway. This type of land development would
replace the valuable game and non-game wildlife habitat which now occurs
on Daniel Island. As land development increases, many of the wildlife
game species now present would be replaced by songbirds and other forms
of wildlife commonly associated with a residential environment.

In summary, predictions for the future environmental setting of Daniel
Island indicate a change of rural lands to urban and industrial

lands. These predicted land use changes will occur with or without
the proposed project.
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IMPACTS OF DREDGED MATERIAL DEPOSITION
ON THE ENVIRONMENTAL SETTING

GENERAL :

Approximately 1,000 acres of upland would be needed for deposition of
about 12,609,000 yards of dredged material from the initial deepening.
Individual selected sites would be impounded within a 12-foot high dike.
Approximately four to eight flashboard risers (eight feet in diameter)
would be installed in the back dike opposite the intake point. The
flashboard risers would provide controlled drainage during periods

of dredged material deposition.

Selected disposal sites would be cleared of coarse vegetation prior to
deposition. The period of construction and deposition would be 2 to
2-1/2 years. Following deposition, a normal drying and soil-salt
leaching period would require about two years, after which, the sites
would be suitable for normal agricultural cropping practices. High
yielding vegetable crops, including salt tolerant varieties of tomatoes
and cucumbers, have been developed for use in similar sites.

IMPACTS:

The effects and impacts of dredged material deposition would produce
varying intermediate-term and long-term effects on each potential site.
Short-term conditions (0-5 years) would be essentially identical on
each site. However, the impacts would vary on each site according to
the vegetative community and value of habitat involved.

Construction of disposal sites would require the removal of existing
vegetation and dike construction. Wildlife species currently within
selected disposal sites would be forced into adjacent habitats. The
time "interval-displacement" for fish and wildlife habitats would vary
with the age class of the existing vegetative communities.
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A mud-slurry type condition would prevail from the initiation of pumping
dredged material until the site dries sufficiently for equipment to stand.
This process would create a homogenous type of open mudfiat habitat.
Wildlife use in the disposal area during this time would be limited to
feeding herons, egrets, plovers, sandpipers, dunlin, willets, black-necked
stilts, gulls, crows, various other bird species, raccoons and other

sm..| mammals. . '

Following the short-term impacts, the intensity and amounts of intermediate-
term and long-term impacts on fish and wildlife resources would vary from
none to moderate depending on the disposal site selected. Impacts on

' individual sites follqus:

SITE A

Sixty-three percent of Site A is currently in cropland. Cropfields could
be re-established on the site within five years following initiation of
disposal of dredged material. As a result, there would be only minimal
or no intermediate-term or long-term adverse effects of disposing dredged
material on 194 acres of cropland.

Long-term adverse impacts'on'kildlife habitat would be evident in 115 acres
of forestland. Approximately 40 years would be required to produce quality
bottomland hardwoods comparable to the existing stand. During the regrowth
period, woodland wildlife species "populations”, including whitetail deer,
wild turkey and gray squirrel would be Tower than existing populations.
However, woodland wildlife use of the arep and the quality of habitat would
fncrease directly with increased stages of reforestation.

SITE B

Cropland and pastureland comprise seventy-one percent of Site B. Both
Jand management practices could be reestablished within five years with
" no Tong-term adverse effects to agriculture. However, removal of fence
"~ rows and ditch row téﬁes'from the pastureland would reduce fox squirrel
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habitat over a longer period. The removal of trees in 241 acres of
forestland would have similar effects on woodland wildlife species
as in Site A. ‘ .

SITE C

Site C consists entirely of forestiand. Woodland wildlife species can

However, wildlife use of the area and the quality of habitat would increase
directly with increased stages of reforestation.

SITE D

Cropland comprises seventy-eight percent of Site D. Reestablishment of
the cropland as currently practiced, could be accomplished within five
years following initiation of dredged materia) disposal. Eighteen per-
cent of Site D (96 acres) contains hardwood trees. Impacts on woodland
wildlife species would be similar to those described for Site A, i.e.,
about 40 years would be required to replace some of the mature hardwoods.
To the extent that some losses of wooded areas would occur without the
‘project. the impact attributable to the project is lessened. Selected
replanting of hardwood trees and shrubs would be included if use of upland
areas is necessary. The sum total of long-term adverse impacts on openland
and woodland wildlife species would be considerably less in Site D than
the previous mentioned sites. Disposal operations would fi11 the large
drainage canal and assocfated marginal wetland areas. New drajnage canals
would be constructed after disposal activities are completed.

SITEE

The majority of this former disposa) ares (88%) is in agricultural row

_ erops, - Regstablishment of Site E to cropland could be made within five
yoars following initfation of ¢isposal of dredged material. Adverse
inpects on wild1ife would be short-term and minimal,

be expected to abandon the site during land clearing and disposal operations.
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IMPACTS ON THREATENED AND ENDANGERED WILDLIFE

The only endangered species known to occur in the potential disposal
areas in recent years are the brown pelican, peregrine falcon and
alligator. The proposed project would not affect the continued
existence or critical habitat of the aforementioned species; there-
fore, formal consultation under Section 7 of the Endangered Species
Act, as amended, appears unnecessary for these upland sites.
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ATTACHMENT 3
OCEAN DUMPING - EVALUATION OF IMPACTS
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OCEAN DUMPING AND THE MARINE PROTECTION,
RESEARCH AND SANCTUARIES ACT OF 1972

The 1976 Final EIS discussed the removal of 12,095,000 cubic yards
of material from the entrance channel, its disposal at an EPA-approved
interim dump site and the impacts of this ocean disposal. In its evaluations
of various plans, the EIS also discussed the advantages of ocean dumping
inner harbor material; but, since the special equipment needed was not
available, the EIS indicated that upland disposal of inner harbor material
was the best feasible alternative. Since the preparation of the Final EIS,
EPA has developed final regulations (40 CFR 227) for testing and evaluating
the disposal of dredged material at ocean sites. During Phase I, ocean
disposal of material from the Charleston Harbor Deepening Project has been
reevaluated using the Tatest (11 January 1977) EPA criteria. Materials
from the entrance channel (for which ocean dumping was proposed in the
feasibility report and Final EIS) and materials from the inner harbor
(for which ocean disposal now appears feasible) meet the EPA criteria.

If the special equipment is available at the time of construction, ocean
dumping of inner harbor material will probably be employed in place of
upland disposal.

EPA Criteria.
227.4 1In meeting the criteria of 40 CFR 227.4-13, the dredqged material
disposal "will not unduly degrade or endanger the marine environment," and

the disposal will present:

a. No unacceptable adverse effects on human health and no
significant damage to the resources of the marine environment;

b. No unacceptable adverse effect on the marine ecosystem;
¢. No unacceptable adverse persistent or permanent effects
due to the dumping of the particular volumes or concentrations of these

materials; and,
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d. No unacceptable adverse effects on the ocean for other
uses as a result of direct environmental impact.

227.5 None of the materials proposed for ocean disposal are "bro-
hibited materials" as defined in this paragraph of the EPA regulations
(e.g., no radioactive wastes, chemical or biological warfare products,
persistent synthetic materials or insufficiently described materials).

227.6 None of the constituents of the material proposed for ocean
disposal are present other than as trace amounts. EPA defines "trace
amounts" as quantities which when dumped will not cause "significant
undesirable effects". The potential for causing "significant undesirable
effects" is determined by application of results of bioassays on liquid,
suspended particulate and solid phases of the dredged material. Bioassay
and bioaccumulation studies have been conducted on materials from 17 sites
in the entrance channel and in the inner harbor. The results indicate
that there would be no violations of "applicable water quality criteria"
and no significant mortalities or significant sublethal effects (including
bioaccumulation and chromic toxicity) in any of the three phases of the
materials from Charleston Harbor. Summaries of the bioassays are included
in paragraph 227.27-32 below. The complete reports are available in the
Charleston District.

227.9 The quantity of material removed from the entrance channel and
the inner harbor by dredging is miniscule when compared to the total transport
budget of the natural system. Studies on previous use of the disposal area
for deposition of entrance channel material indicate no cumulative or long-
term effects: See 227.13 and 227.17-32 below.

227.10 The dumping of entrance channel materials at the EPA approved
dump site (as propused in the feasibility report and Final EIS) will not
present any obstacle to fishing or navigation and will cause no unacceptable
danger to shorelines or beaches. Should it become practicable to ocean
dump materials from the inner harbor at a later date, a pilot study or
current-sediment transport study should be made to demonstrate that the
fine silts and clays will not be carried to nearby beaches. Bioassay and
bioaccumulgtion studies show that the material is safe for ocean disposal.
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227.13(b)(1) Material from the entrance channel is predominantly
sand; is found in an area of high current energy; and thus meets these
exclusion criteria. Material from the inner harbor (not proposed for
ocean dumping at this time) is predominantly silts and clays. This
inner harbor material differs from the substrate at the ocean disposal
site and does not meet the exclusion criteria.

227.13(c)(2) Bioassays on all solid, Tiquid and suspended particu-
late phases of dredged material show that it can be discharged so as not
to exceed the 1imiting permissible concentrations (LPC's). See also
227.27-32.

227.14-16 Need for ocean dumping. Pursuant to Section 103 of
P. L. 92-532, the Corps has made "an independent determination as to
the need for the dumping” and has also made "an independent determination
as to other possible methods of disposal and as to appropriate lcoations
for the dumping." The need for the dumping and alternatives are summarized
in the main body of the Phase I report. There are no practicable alter-
native disposal practices for disposal Tocations which would have less
impact on the environment.

227.17-22 As a result of bioassays, bioaccumulation studies, benthic
studies of the ocean disposal site; and considering the overall resources
of the project area (described in Final EIS and Supplemental Information
Report), the District Engineer has determined that there is no potential
for significant impacts as a result of ocean disposal on esthetic, recre-
ational or economic values, and no significant impact on other specific
uses of the ocean, including commercial fishing, recreational fishing, use
of shorelines and beaches, navigation, exploration of living and non-living
marine resources and research potential.

227.27-32. Mixing zones and limiting permissible concentrations
(LPC's) were calculated for each of the sediment samples. Separate sum-
maries and conclusions are provided for tests of the entrance channel
material and for tests of the inner harbor material.
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SUMMARY AND CONCLUSIONS
ENTRANCE CHANNFL

1. Sediments from four sites (Fig. 5) in the entrance to
Charleston Harbor, South Carolina, were bivassayed following Federal ;

guidelines as outlined in the EPA/CE Manual*. All four sediments

fully comply with regulations for safe ocean disposal.

2. Suspended particulate and liquid phases meet all bioassay
and dilution criteria. No limiting permissible concentration (LPC)
would be approacned during this disposal.

3. There were no indications of toxicity in any of the solid
phase bioassays.

4. Chemical analyses of the liquid phase found no constituents
to be greatly elevated over seawater controls, and no LPC would be
approached except that for cadmium. Seawater and the liquid phases
had the same cadmium content, but the seawater content is fourteen
times the limiting permissible concentration. No pesticides or
PCB's were detectable in any of the samples.

5. Laboratory experiments found no tendencies for any bioaccumu-
lation of petroleum hydrocarbons, chlorinated hvdrocarbons, mercury or ]

cadmium from any of the test sediments.

6. The disposal vessel, traveling at 1.5 m/sec, will require
800 seconds to empty a full capacity load of 1600 m3. The median water
depth at the disposal site is 12.5 m (10-15 m). These figures yield
a calculated dilution factor of 0.00032 or 0.032% after the four-hour t

initial mixing period.

*Environmental Protection Agency/Corps of Engineers Technical Committee
on Criteria for Dredged and Fill Material, "Ecological Evaluation of
Proposed Discharge of Dredged Material into Ocean Waters; Implementation
Manual for Section 103 of Public Law 92-532 (Marine Protection, Re-
search, and Sanctuaries Act of 1972)," July 1977, Environmental Effects
Laboratory, U.S. Army Engineer Waterways Experiment Station, Vicksburg,
Mississippi.
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Sample locations for sediments used in tests.
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SUMMARY AND CONCLUSIONS
INNER HARBOR

1. Sediments from nine sites in Charleston Harbor and from four
sites in dredge spoil disposal areas were sampled, and their safety for
ocean disposal was tested following Federal guidelines as outlined in
the EPA/CE Manual*. Tests included three-phase bioassays with four
locally abundant species, 1liquid phase chemical analyses, and bioaccu~-
lation tests.

2. None of the thirteen sediments would exceed any limiting i

permissible concentration (LPC) based on suspended particulate or liquid

e

phase bioassays,

3. Of the 52 solid phase bioassays performed (13 sediments x

4 species) only four differed from controls, and none of the tests pre-
dicts surpassing of the LPC, i
4. None of the liquid phase chemical analyses revealed any

important differences from disposal site seawater except for DDE
in most ;amples. The LPC for DDE would not be exceeded
if seawater DDE content is assumed to be no greater than 70% of the
LPC (below detection limits). The seawater itself has a cadmium (Cd)
content fourteen times the LPC, and therefore all liquid phases neces-
sarily exceed the LPC even though many have Cd levels below seawater
and the highest are only 71% above seawater.

5. In the bioaccumulation tests, clams in several of the sedi-
ments showed tissue concentration of mercury or cadmium significantly
higher than their controls, which showed exceptionally low levels com-

pared to other controls run in Charleston and under the same conditions f
Where metals content was significantly higher in clams from harbor

*Environmental Protection Agency/Corps of Engineers Technical Committee
on Criteria for Dredged and Fill Material, "Ecological Evaluation of
Proposed Discharge of Dredged Material into Ocean Waters; Implementation
Manual for Section 103 of Public Law 92-532 (Marine Protection, Re-
search, and Sanctuaries Act of 1972)," July 1977, Environmental Effects
Laboratory, U.S. Army Engineer Waterways Experiment Statiom, Vicksburg,
Mississippi.
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sediments than in their controls, in all cases the metals content

was comparable to or lower than that in other controls. No petroleum

hydrocarbons or chlorinated hydrocarbons were detected in any of the

clams from the biocaccumulation tests.

6. The disposal vessel, traveling at 1.5 mm/sec., will require

800 seconds to empty a full capacity load of 1600 m3. The median water

A

depth at the disposal site is 12.5 m (10-15 m). These figures yield a
calculated dilution factor of 0.00032 or 0.032% after the four-hour
initial mixing period. |

Choice of ocean disposal sites. Based on preliminary studies on ’

the general characteristics of the ocean disposal site, EPA has granted

interim approval for its use. A summary of previous studies of the sire {

was presented in the FEIS. As part of the Phase I study for the Charles-
ton Harbor Deepening Project, additional studies were conducted to
evaluate the impacts of current annual disposal practices at the site

and to assess the suitability of the site for disposal of material dredged

during the channel deepening. A summary of the study follows.




CONCLUSIONS OF BENTHIC STUDIES AT THE OCEAN DISPOSAL SITE

The Charleston Harbor Ocean Disposal Area is located on the inner
continental shelf midway along the coast of South Carolina. Water depths
in the area vary from about 10-16 m, and bottom sediments are sandy. In-
vestigations were conducted in and adjacent to the Ocean Disposal Area during
the summer and autumn of 1978 to assess the benthic communities and sediment
characteristics of the area in relation to disposal of dredged materials over
the site.

Waters of high salinity and moderate dissolved oxygen content cover the
study afea. During August field sampling, salinities varied from 31.32-35.88°/00,
while oxygen concentrations ranged from 4.0-6.9 mg/l. Turbidities decreased
progressively with increasing distance from shore, so that water clarity was
markedly greater offshore.

Shifting sands provide an unsuitable substrate for most sessile species,
and the study area was sparsely populated with epifaunal invertebrates except
in areas where accumulations of large shells were present. The number of
species in dredge collections varied widely from one station to another. These
differences were related to the presence or absence of suitable substrate
rather than any effects from disposal of dredged materials in the area. The
amount of material collected by the dredge was small at each of the 40 statioms
sampled. Although sponges, octocorals, hydroids, bryozoans, and ascidians
were occasionally taken in the dredge, no live bottom areas were found anywhere i
in the study area. No noteworthy differences in epifaunal composition were
detected between the Ocean Disposal Area and adjacent sites outside that could

be directly attributed to disposal practices.
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Although the bottom of the study area appears to constitute a relatively

ﬁ (;’ uniform habitat, an unexpectedly large variety of infaunal invertebrates were
found in grab samples. Thorough taxonomic workup of these collections resulted
} in the identification of 493 species. This study shows that benthic communities
of the inner continental shelf in this region are faunistically richer and

have higher species diversity than previously thought. Most of the constituent
species are small, and polychaete worms dominated the fauna both in numbers of
species (211) and overall abundance (37.5%2 of the fauna). The most abundant

specles was the lancelet Branchiostoma caribaeum, a seasonally abundant organism

which accounted for nearly 20% of the total number of animals collected.

Lancelets were found in much greater concentrations than have been recorded
before from the southeastern continental shelf, reaching maximum densities of
2788 individuals m~2. The detailed account of benthic community structure
provided by this report provides a data base for appraising the effects of
future dredged material disposal in the area.

Variafion in species numbers, faunal density, species diversity, and
species richness were noted from one station to another. However, differences
between sites inside and outside the Ocean Disposal Area were not statistically
significant. No effects of dredged material disposal were detectable on either
epifaunal or infaunal communities. Such practices have probably had little
lasting impact on the macrobenthos because of the similaricy of dredged
materials to the existing sediments of the disposal area. On the other‘hand,
the impact of dredged materials of a different particle size, such as silts =
from Charleston Harbor, would probably be significant if these sediments were
not rapidly diluted and dispersed from the area by water currents. If such
materials seftled to the bottom of the disposal area, the impact would be

detrimental to the types of organisms presently inhabiting the site.
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The only direct evidence of Entrance Channel spoil found in the study .
area wvas the presence of fresh calcarenite pebbles and fossils from geologic
formations exposed on the bottom between the jetties. The éandy bottom
throughout the study area is ripple marked, an indication that swell and sea
move sediment over the entire region - no portion of the study area can be
congidered to be below "wave base."” There are a minimum of 6 unique textural
or grain size groups present in the study area, only one of which is restricted

to the Disposal Area proper. Isolated point sources characterize the geographic

distributions of 3 of these groups and are indirectly indicated for 2 more.

One group is distributed in shore-parallel bands with members being concentrated

in the nearshore bands and deficient in the offshore.
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EPA has a firm under contract to gather data on Charleston's
interim approved site. The results of the EPA contracted study will
be reviewed with the Charleston District studies, and final EPA approval
of the Charleston ocean dump site is expected in 1980.

In summary, several studies have been conducted, both on the dredged
material and on the ocean disposal sites proposed for use in the deepening
of Charleston Harbor. Although a considerable amount of new information
was provided, no significant impacts were disclosed that were not con-
sidered in the Final EIS,
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CULTURAL RESOURCES
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CULTURAL RESOURCES

As discussed in the section dealing with the Clean Water Act
and the 404(b)(1) evaluation, the five plots of land shown in Figure
2 are tentative sites. Specific tracts of land for disposal of
dredged material are not acquired until the later stages of planning
when the Tocal sponsor has been assured by Congress that the project
will actually be built. The level of cultural resource investigation
which corresponds to the present stage of planning is a "reconnaissance",
which attempts only to define the general nature and number of resources
that might be present in the project area.

The South Carolina Department of Highways and Public Transportation
(SCHD) has conducted a recent archeological survey of portions of Daniel
Island and adjacent areas in order to evaluate the proposed Mark Clark
East Expressway corridor. The survey does not provide sufficient coverage
of the five potential disposal areas on which to base detailed evaluations
of the prehistoric and historic sites present or on which to make recom-
mendations as to the eligibility of the sites to the National Register.
The survey does, however, provide a general discussion of prehistoric
and historic occupation in the vicinity, a summary of previous cultural
resource investigations in the area, and a description of the environ-
ment, all of which are applicable to the five potential areas proposed
for use during the deepening of Charleston Harbor. In addition, the
SCHD survey included a field examination of 25-30% of the northern areas.
The southernmost area is a former disposal area, built on what was for-
merly open water and which had received several layers of dredged
material before being converted to prime cropland. This area has
almost no potential for yielding significant cultural resources. The
SCHD survey can, therefore, be used to satisfy the Corps' requirement
for a “reconnaissance" which is appropriate for this level of study.
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The SCHD survey demonstrated the presence of both prehistoric
and historic sites; it indicated that further, more detailed studies
are warranted in the vicinity of the proposed expressway (and the
disposal areas); and it predicted that further studies would turn
up additional sites. Several conclusions as to the location of
sites were drawn from the survey:

(1) "The larger historic sites found during this survey
are generally in close proximity to a deep channel and marsh.” (The
five sites chosen for disposal of dredged material during the deepening
project are located almost entirely in the upland segments of Daniel
Island. Open water and marshes were avoided, primarily in an effort
to prevent adverse impacts on water quality and wetlands.) i

(2) *“"Large prehistoric sites are not as common in the sur-
vey area, as they are in the barrier island formations such as Edisto
Island, James Island, Hilton Head Island and Kiawah Island or in areas
immediately adjacent to the Atlantic Intracoastal Waterway."

(3) "Where prehistoric sites are found is generally in
areas adjacent to frequently (inundated) small marsh inlets in environ-
mental zones approximating the barrier islands and larger tidal marsh
areas typical of the Atlantic Intracoastal Waterway."

(4) "The bulk of prehistoric sites found date to the Middle
Woodland period, with very few Early Woodland sites Tocated."

(5) "Site preference appears to have changed little from
the Middle Woodland through the Historic period. Frequently, prehistoric
sites show evidence of having been badly disturbed by the later, and
wmore intense, occupations of the Historic period."




(6) "The major usefulness of the ceramics recovered by
this survey is in chronological .analysis. The various other artifact
classes were so infrequently recovered as to limit their usefulness
in revealing 'clues to patterned cultural activities' (South 1974: 169)."

In most cases, the integrity of the sites located by the SCHD
survey was such that the limited value of the sites lies in the re-
covery of data, rather than in the preservation of the sites. In the
very few cases where a site should be preserved, avoidance of the site
by using other available lands appears to be a simple matter. (A portion
of Thomas Island has already been eliminated from Plot B for this reason.)
Careful recovery of the scattered data from other sites would realize
their potential to contribute to regional archeology and history. These
sites are not otherwise protected in any way, and have already been
disturbed to a great degree. Recovery of data from these scattered sites
by the Federal Government should be considered a positive contribution.

In summary, the reconnaissance has provided additional information
on the potential disposal sites, but does not indicate that there are
any significant impacts that can not be avoided prior to the final
selection of sites. Nor are there any significant impacts due to the
deepening of the channel which has been dredged annually for many years. 4
There is no need to supplement the project EIS at this time. If upland |
sites, rather than ocean sites, are chosen for disposal of dredged material
in the later stages of planning, surveys wili be conducted on the specific
tracts to intensively investigate the cultural resources present and to
evaluate the sites for eligibility to the National Register. If, contrary
to the indications of the SCHD report, significant sites are discovered
which can not be avoided, a supplement to the EIS will be prepared at that
time, and further steps will be taken to assure compliance with the National
Historic Preservation Act of 1966, the Archeological and Historic Preservation
Act of 1974, and Executive Order 11593.
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OTHER LAWS, EXECUTIVE ORDERS AND DIRECTIVES

The Coastal Zone Management Act of 1972. The South Carolina Coastal
Management Program was approved by the United States Department of Commerce
on 24 September 1979, after most of the Phase I study on Charleston Harbor
deepening had been completed. In conducting the Phase I study, however,
the Charleston District used draft versions of the Coastal Management
program to assure that the District's recommendations were consistent to
the maximum extent practicable with the goals and policies of the program.
The determination of consistency below covers only those activities which

are a part of the recommended deepening project. Maintenance of the
existing channels has been treated separately, since the scope of the
current study and the Congressional authority deals only with improve-
ments to the existing 35-foot project.

The deepening project was reviewed in 1ight of the Coastal Management
program's policies on dredging, dredged material disposal and navigation
channels (Geographic Areas of Particular Concern), and in consideration
of the following national interests: maintenance of navigation, inter-
state commerce, National Economic Development, and Environmental Quality.
The deepening project, which follows the alignment of the existing
channels, provides for the highest priority uses identified in the
Coastal Management program for navigation channels (GAPC). The
deepening of Charleston Harbor, as proposed, contributes to the gen-
eral goals and objectives of the Coastal Management program and is
entirely consistent with 38 of the 40 specific policies that apply to
the project.

It will not, however, be feasible to restrict dredging operations
in Charleston Harbor, a nursery area for many estuarine and marine species,
in a manner that will avoid all periods of migration, spawning and early
development of all species. The project is estimated to take from 2 to
2-1/2 years to complete, and the limitations imposed by the availability




of dredges as well as the excessive costs of shutting down the operation
during most of the year make it impossible to avoid these periods of bio-
logical activity. The harbor has been regularly dredged for about

90 years without seriously affecting the marine resources.

Material dredged during the initial deepening would be placed on
new upland areas which would be diked to minimize the impacts on water
quality and on the nearby wetland areas. (If ocean dumping is feasible
at the time of construction, upland areas would not be used.) Maintenance
material would be placed in existing diked areas. It is not possible,
however, to position all of the spillways from Charleston Harbor disposal
areas to completely avoid wetland areas. Water containing some suspended
and dissolved substances flows toward open waters, and in most cases
must pass through a wetland area of some type. In some cases, the
disposal area is bordered on all sides by at least a fringe of wetlands.

This development project is not consistent in all respects with the
South Carolina Coastal Management program, but it is consistent to the
maximum extent practicable. Supplementary information is contained in
the main body of this report, the Final Environmental Impact Statement,
and other portions of the Supplemental Information Report (pages 53 - 126).

Congressional authorization for the project is expected sometime in
1981. If the project is authorized by 1981, contracts could be awarded
by 1984, and construction could begin in 1984 or 1985. Congressional
authorization means that the project will proceed as outlined in this
report; however, certain modifications can be made before the Notice
to Proceed is given to the contractor.

A detailed description of the project and its associated facilities
is contained in the main body of this report. The effects on the coastal
zone and support for the consistency determination are found in the Final
EIS and throughout this Supplemental Information Report.
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Endangered Speéies Act of 1973. Based on the various investi-
gations of potential upland disposal areas in the harbor and at the

ocean disposal site, the proposed project will not affect any threatened

or endangered species. Neither the continued existence nor critical

habitat of threatened or endangered species is jeopardized by the

project. Formal Section 7 coordination is not required; however,
informal coordination has been initiated with the endangered species

| unit of the Asheville Area Office to give them the opportunity to

review the District's finding of no effect.

Fish and Wildlife Coordination Act. The U. S. Fish and Wildlife
Service (FWS) has been consulted throughout the various stages of planning,
and the South Carolina Wildlife and Marine Resources Department (SCWMRD)
was used to conduct most of the field studies pertaining to fish and
wildiife in the Charleston Harbor area. Most of the inventory, the
impact assessments, and the formulation of plans took place prior to
1975 and was included in the 1976 Final Environmental Impact Statement.
By letter of 11 November 1974, the FWS reviewed the estuarine values
studies conducted for the Charleston District, assessed the impacts of
the project on aguatic resources of the harbor, and made several
suggestions as to how impacts on fish and wildlife might be avoided
or minimized. The Charleston District was able to incorporate all
of the FWS suggestions into the recommended plan.

During the Phase 1 stage of planning, the FWS reviewed benthic
studies conducted by the SCWMRD and examined upland disposa) sites on
Daniel Island. One beneficial input from this coordination was the
designation of two additional disposal sites (D & E) which have been
recommended for use in place of the other potential sites (A, B & C),
in part due to the lesser impacts on wildlife. The Fish and Wildlife
Coordination Act Report is included in Appendix E.

Estuarine Values Study developed under the direction of an ad hoc
committee chaired by the FUS and coordinated with all interested agencies,
and has served as the basis for plans and environmental assessments
developed to date.
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The Charleston District has informed the FWS that baséz on available
data it does not agree to the mitigation plan as proposed by FWS. It was
further related to the FWS that there are available alternatives to miti-
gate the marsh in question without requiring further Congressional action.
Examples of such actions are:

(1) Creation of marsh in shallow waters adjacent to the southern end
of Clouter Creek during dredging operations;

(2) Minor adjustment to the diking activities to the existing disposal
area located at northern end of Clouter Creek;

(3) Release of existing unused disposal areas of comparable value to
the FWS;

(4) Creation of marsh in shallow waters along the eastern side of
Shipyard River; and

(5) Creation of marsh in the Navy Blast Zone located adjacent to the
marsh area in question.

The District is continuing to work with the FWS to eliminate any
remaining differences and to develop alternative measures implementable
within the project scope.

Executive Order 11988.

Section 2. E. 0. 11988 was incorporated into the Water Resource Council's i
principles and Standards approach to planning for this project.

2(a)(1). Because of the very flat terrain surrounding Charleston
Harbor, most of the land adjacent to the project area, including the five
potential disposal sites on Daniel Island, is within the 100-year flood
plain.

2(a)(2). Because of the urban nature of the Charleston area,
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most of the land above the 100-year flood plain (and a considerable
amount of land in the flood plain) is in residential, commercial,
industrial, or military use, and is not available for disposal of

dredged material. Daniel Island is the only large expanse of nearby
uplands (i.e., not wetlands) which does not contain houses or other
structures incompatible with the disposal of dredged material. Nearby
areas east of the Wando River are also in the 100-year flood plain, and
their use as disposal areas would cause greater impacts than the use

of Daniel Island sites D and E. Existing diked disposal areas do not have
sufficient capacity for material to be removed from the channel during
deepening and the increase in material due to annual maintenance dredging
of the deeper channel. Ocean disposal of inner harbor material can not
be implemented at this time because of the unavailability of the special
equipment required, but will probably be used if the equipment becomes

- available by the time of construction.

2(a)(2)(i). Most of the potential disposal areas on Daniel Island
are farmiands and wooded areas. A description of the impacts on these
areas was given in a previous section of this report entitled "Biological
Studies for Potential Daniel Island Disposal Areas". In summary, the
five areas are so rarely flooded that they provide few or none of the
functions normally associated with flood plains (e.g., water storage,
groundwater recharge, aquatic habitat, wetland vegetation, seasonal
spawning areas, etc.). Their main value lies in their utility for
growing crops, for pasture and for wildlife habitat (i.e., uses nor-
mally associated with non-flood plain areas as well as flood prone
areas). Use of the five potentiai areas on Daniel Island would not
result in increased occupancy or development in the flood plain and
would not modify any of the important functions associated with flood plains.
Diking of areas further reduces the potential for adverse impacts in adjacent
areas,

2(a)(2)(i1). Should the upland areas of Daniel Island actually
be selected for use, the Section 404 public notice norially circulated
for public review will also explain why the proposed disposal areas are
located in the 100-year flood plain.




2(a)(3). These public notices are circulated via the A-95
clearinghouse process.

2(a)(4). Opportunity for early public review was given in the
public meetings and letters soliciting input into the planning process.

2(b). The proposed plan for Charleston Harbor deepening is in
accord with Executive Order 11988, although circulation of the public
notice will not take place until specific tracts of land are acquired
by the local sponsor for disposal areas.

Section 3. Not applicable.

Section 4. Not applicable.

Executive Order 11990. Wetland policies-of E. 0. 11990 have been
incorporated into the Principles and Standards planning process and into
the 404(b) evaluation.

Analysis of Impacts on Prime and Unique Farmlands in EIS. The
Final EIS discussed the current use of potential disposal sites on
Daniel Island as farmland, assessed the impacts of disposal, and
described the successive steps of dewatering and plant growth on
upiand areas that would eventually allow them to be used again for
croplands. Land created on Daniel Island (See Site E, Figures 2-4)
by previous disposal of dredged material is now being used to grow
crops and the yields equal those of the prime natural farmlands in the
vicinity. This assessment was incorporated into the multiobjective
planning process.




Recommendations

It is recommended that the existing projects for deep draft
navigation at Charleston, South Carolina, authorized by the Rivers
and Harbors Act of August 1852 and July 1930 and as amended by Senate
Document 136, 83rd Congress, 2nd Session, September 1954 and Rivers
and Harbors Act of March 1945, respectively, be modified to provide for
the construction and maintenance of a 40-foot and 38-foot Federal
navigation project in Charleston Harbor (Cooper River) and Shipyard
River, respectively, in accordance with the selected plan described
in this report, with such modifications as in the discretion of the
chief of Engineers may be advisable; an added first cost to the United
States presently estimated at $47,519,000 exclusive of 322,000 for aids
to navigation, and annual operation, maintenance and replacement cost
presently estimated at 33,349,000 in addition to that now required,
subject to the condition that no dredging shall be done by the United
States within 125 feet of any established pierhead line, wharf, or
other structure, and provided that prior to commencement of construction,
non-Federal interests will agree to:

a. Provide without cQst to the United States all lands. easements,
and rights-of-way required for construction and subsequent maintenance
of the selected or interim plans of improvement and for aids to navigation
upon the request of the Chief of Engineers to be required in the general
public interests for initial and subsequent disposal of dredged material,
as well as the necessary retaining dikes, bulkheads, and embankments or
the costs of such works, all at a presently estimated total non-Federal
first cost of $9,637,000. At the time of construction consideration will
be given to implementing ocean disposal. If ocean disposal proves to be
practical from the points of view of environmental protection, cost,
and availability of equipment, local costs for the initial construction
work would be significantly reduced.

b. Hold and save the United States free from damages that may

result from the construction and maintenance of the project, except
damages due to the fault or negligence of the United States or its
contractors.
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c. Provide and maintain without cost to the United States
adequate public terminal and transfer facilities open to all on
equal terms;

d. Provide and maintain without cost to the United States depths
in berthing areas and local access channels serving the terminals com-
mensurate with the depths provided in the related project areas;

e. Accomplish without cost to the United States all alterations
and relocations of buildings, transportation facilities, storm drains,
utilities and other structures and improvements made necessary by the
construction; and

f. Prohibit the erection of structures within 125 feet of the
bottom edge of the recommended Federal project channels or.turning
basins.

A Tetter from the South Carolina State Ports Authority dated 31 March
1980 which outlines the State's intent to assure the above items of local
cooperation is provided on Page E-65 of Appendix E. The South Carolina
State Ports Authority is empowered by state statutes 54-1 through 54-22
of the 1962 Code of Laws and state law dated 15 June 1973 (R572, H172%)
to legally enter into an agreement to furnish items of non-Federal
participation.

In addition to the above, the State of South Carolina will be required
to make a cash contribution equal to 5% of the first costs of construction
of the project, presently estimated at $2,859,000.

A letter from Governor Riley dated 19 February 1980, in response to
this item of local cooperation, is shown on page E-62 of Appendix [.
Governor Riley expressed firm support for the project as essential to the
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State's economy. However, he declined to declare a definite position on
the President's 5% front end cost sharing because of present uncertainties
regarding Congressional action on the water policy proposals.

WILLIAM W. BROWN
Colonel, Corps of Engineers
District Engineer

————— e T S ) 2%
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